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wherein Y signifies CO or SOj; signifies lower alkyi, lower alkenyl, lower cycloalkyl, lower cycloalicyl-lower 
alkyl. aryl or aryl-lower alkyl; Signifies lower alkyl. halo-lower alkyi, aryl-lower alkyl. aryl-lower alkenyl or 
aryl when Y signifies SOj and signifies lower alkyl, halo-lower alkyl, lower alkoxy, lower alkoxycarbonyl, acvl. 
lower cycloalkyl, aryl, aryl-lower alkyl. aryl-lower alkoxy or NR5r6 when Y signifies CO; and signifies 
hydrogen, lower alkyl optionally substituted by cyano. amino, hydroxy, lower alkoxy, lower alkoxycarbonyl. 
heterocyclyl or heterocyclylcarbonyl, lower alkenyl. lower alkynyl. lower cycloalkyl, lower cycloalkyHower 
alkyl. aryMower alkyl, aryl-lower alkenyl, aryl or heterocyclyl; or r2 and R« together form the residue of a 5-. 6- 
°L .Tl? ®? '^^"'^ sulphonamide or cyclic urethane group; R* signifies lower 

alkyl. hydroxy-tewer alkyl, lower alkenyl, lower cycloalkyl. lower cycloalkyl-lower alkyl or a grouping of the 
formula X-aryl, X-heteroaryl or -<CH2),.2-CH=CR'r8; x signifies a spacer group; R'' and R* each indiSduaHy 
signify hydrogen, lower alkyl or aryl-lower alkyl; and R' and R^ together represent a lower alkylene group in 
w ■ °?^."'«^'y'e"e group IS optionally replaced by a hetero atom; and their pharmaceutically aoMptable 
t!S Ti, k"?* °* "xerosis factor (TNF-a) and transforming growth factor (TGF-a) 

Sj^Si^I? /• ° Iceratinocyle proliferation. They are useful as medicaments, especially for the treatment of 
inflammation, fever, haemorrhage, sepeis, rheumatoid arthritis, osteoarthritis, multiple sclerosis or psoriasis. 
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The present invention is concerned with novel hydrazine 
derivatives, aprocess for their manufacture and medicaments containing 
them. The invention is also concerned with the use of these derivatives 
as medicaments and for the production of medicaments. 

The novel hydrazine derivatives provided by tibe present 
invention are compounds of the general formula 



(D 



wherdn 

Y signifies CO or SO2; 

signifies lower alkyl, lower alkenyl, lower (^dballqrl, lower 
cycloaltyl-lower aliyl, aiyl or aryl-lower al^l; 

R2 signifies lower alkyl, halo-lower alkyl, aryl-lower al^l, 

aryl-lower alkenyl or aryl when Y signifies SO2 and 
signifies lower alkyl, halo-lower alkyl, lower alkoxy, lower 
alkoxycarbonyl, acyl, lower cycloalkyl, aryl, aryl-lower 
alkyl, aryl-lower alkoxy or NR6R6 when Y signifies CO; 
and 

R3 signifies hydrogen, lower alkyl optionally substituted by 

cyano, amino, hydroxy, lower alkoxy, lower alkoxycarbonyl, 
heterocyclyl or heteroQrclylcarbonyl, lower alkenyl, lower 
alkynyl, lower cycloalkyl, lower cycloalkyl-lower alkyl, 
aiyl-lower alkyl, aiyl-lower alkenyl, aiyl or heterocyclyl; or 

R2 and R3 together form the residue of a 5-, 6- or 7-membered cyclic 
amide, cyclic imide, cyclic sulphonamide or cyclic urethane 
group; 

R4 signifies lower alkyl, lower alkenyl, lower cycloalkyl, lower 

cycloalkyl-lower alkyl or a grouping of the formula X-aryl, 
X-heteroaryl or -(CH2)i.2-CH=CR7R8; 

X signifies a spacer group; 
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and R6 each individually signify hydrogen, lower alkyl or aryl- 
lower alkyl; and 

and R8 together represent a lower alkylene group in which one 
methylene group is optionally replaced by a hetero atom; 
5 and pharmaceutically acceptable salts thereof 

The hydrazine derivatives provided by the present invention are 
inhibitors of timiour necrosis factor alpha (TNF-a) and transforming 
growth factor (TGF-a) release from cells. They also inhibit the 
10 proliferation of keratinocs^tes. Accordingly, the present hydrazine 

derivatives can be used as medicaments, especially in the treatment of 
inflammation, fever, haemorrhage, sepsis, rheumatoid arthritis, 
osteoarthritis, multiple sclerosis and psoriasis. 

15 In contrast to structxirally related hydroxamic acid derivatives, 

the hydrazine derivatives provided by the present invention show only 
weak inhibitory activity against the matrix metalloproteinase (MMP) 
family of enzymes, such as collagenases, stromelysins and gelatinases. 
As used herein, the term "lower alkyl", alone or in combination as 

20 in e.g. "halo*lower all^rand "lower cycloaUgrl-lower alkyl", means a 
straight-chain or branched-chain alkyl group containing up to 7, 
preferably up to 4, carbon atoms, e.g. methyl, ethyl, n-propyl, isopropyl, 
n-butyl, isobutyl, sec.butyl, tert-butyl, n-pentyl and n-hes^l. Trifluoro- 
methyl is an example of a halo-lower aSkyl group. 

25 

The term "lower alko^", alone or in combination as in "lower 
alkoxycarbonyl", means a lower alkyl group as defined above which is 
bonded via an oxygen atom, e.g. metho^, ethosy, n-propoxy, 
isopropoxy, n-butoxy, isobutoxy and tert-butoxy. Methoxycarbonyl, 
30 ethosycarbonyl and the like are examples of lower alkoxycarbonyl 
groups. 

The term "lower cydoalkyl", alone or in combination as in "lower 
cycloalkyl-lower alkyl", means a cycloalkyl group containing 3 to 7 
35 carbon atoms, i.e. cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and 
cycloheptyl. Cyclopropylmethyl, 2-cyclobutyl-ethyl and 3-cyclohesyl- 
propyl are examples of lower cycloalkyl-lower alkyl groups. 



The term 'lower alkenyl", alone or in combination as in "aryl- 
lower alkenyl", means an alkenyl group containing from 2 to 7 carbon 
atoms, e.g. allyl, vinyl and butenyl, and the term "lower alkynyl" means 
an alkynyl group containing from 2 to 7 carbon atoms, e.g. propargyl or 
bulynyl. 

The term "lower alkylene" means an alkylene group containing 
from 2 to 6 carbon atoms, e.g. dimethylene, trimethylene, 
tetramethylene etc. Thus, R7 and R8 together with the carbon atom to 
which they are attached can represent, for example, a cydopentane, 
cyclohezane or tetrahydropyranyl ring. 

The term "acyl" denotes an acyl group derived from a lower 
alkanecarboacylic add, i.e. an alkanecarboxylic add containing up to 6 
carbon atoms, or from an aromatic carboxylic acid. Examples of such 
acyl groups are acetyl, propionyl, butyryl, isobutyiyl, pivaloyl, benzoyl, 
p-chlorobenzoyl, and the like. 

The term "aiyl" means phenyl or naphthyl optionally substituted 
by halogen, i.e. fluorine, chlorine, bromine or iodine, lower alkyl, lower 
alkoxy, trifluoromethyl, hydroxy, lower alkoxycarbonyl, nitro, phenyl or 
the like, e,g. phenyl, 1-naphthyl, 2-methylphenyl, 4-methoxyphenyl, 2,4- 
difluorophenyl, 4-nitrophenyl and 4-methoxycarbonylphenyl. Benzyl, 4- 
chlorobenzyl, 4-bromobenzyl, 3-hydrosybenzyl, 4-methoxyben2yl, 4- 
nitrobenzyl, 2-phenylethyl, 3,4-dimethoxy-phenethyl and the like are 
lypical examples of aiyl-lower alkyl groups and benzyloxy, 4-chloro- 
benzyloxy and 4-nitro-benzyloxy are typical examples of aiyl-lower 
alkoxy groups. 2-Phenylvinyl and 3-phenylallyl can be mentioned as 
examples of aryl-lower alkenyl groups. 

The term "heterocyclyl" means a 4-, 5- or S-membered saturated 
or partially unsaturated or 5- or 6-membered aromatic heterocyclic 
group which is bonded via a C atom or secondary N atom (i.e. -NH-), 
which contains one or more hetero atoms selected from nitrogen, 
sulphur and oxygen and which is optionaUy substituted by e.g. halogen, 
lower alkyl, lower alkoxy and/or oxo and/or optionaUy benz-ftised. 
Examples of heterocyclyl groups are pyrrolidinyl, pyrrolinyl, pyrazol- 
inyl, piperidinyl, morpholinyl, thiamorpholinyl, tetrahydropyranyl. 



-4- 



tetrahydrothiopyranyl, furyl, thienyl, thiazolyl, oxazolyl, isoxazolyl, 
oxetanyl, imidazolidinyl, dioxolanyl, pyrrolyl, pyridyl, pyrimidinyl, 
benzofiiranyl, benzothienyl, benzthiazolyl, indolyl, isoindolyl, quinolyl 
and isoquinolyL 

The term 'lieterocyclylcarbonyl" means a heterocyclyl group as 
previously defined which is bonded to C(0) via a secondary N atom. 
Morpholinocarbonyl is a typical example of such a heterocyclylcarbonyl 
group. 

The term "heteroaryl" means an aromatic heterocyclic group 
witliin the definition of "heterocyclyl". 

The cyclic amide, imide, siolphonamide or urethane group formed 
by R2, R3 and the atoms to which they are attached, i.e. the C or S atom 
of Y and, respectively, tlie N atom, can be, for example, a group of 
formulae (aMg) hereinafter in which n stands for 3, 4 or 5 and and 
Rb together form the reminder of an aromatic or cycloalkane ring: 




(e) (f) (g) 



Preferred spacer groups denoted by X are groupings of the 
formtilae -(CH2)i-5-, 'CH2-CH=CH., -CH2-feC-, -CH2NHCO., 
-(CH2)i or 2NHCONH-, ^CH2)i.5-S-, especially -^28-, -CH2NHSO2-, - 
CH2NHCH2-, -(CH2)i^-0-, -0.(CH2)i-5- and -S-. 



The compounds of formula I form pharmaceutically acceptable 
salts with bases such as alkali metal hydroxides, e.g. sodium hydroxide 
and potassium hydroxide, alkaline earth metal hydroxides, e.g. calcium 
hydroxide, barixmi hydroxide and magnesium hydroxide, and the like. 
Those compounds of formula I which are basic can form pharmaceuti- 
cally acceptable salts with inorganic adds, e.g. with hydrohalic acids 
such as hydrochloric acid and hydrobromic acid, sulphuric acid, nitric 
acid and phosphoric acid, and with organic acids, e.g. with acetic add, 
tartaric add, succinic add, fumaric acid, maleic acid, malic acid, 
salicylic add, dtric add methanesulphonic acid and p-toluenesulphonic 
add. 

It will be appredated that, although the formulae presented 
herein show the respective compoimds in tiieir absolute stereo- 
diemistiy, the invention embraces not only the depicted stereoisomers, 
but also the corresponding racemates and diastereoisomeric mixtures. 
Further, when tiie spacer group denoted by X contains an olefinic double 
bond, as in -CH2-CH«CH-, this can have the (E) or (Z) configuration, 
preferably the (E) configuration. 

Preferred compounds of formula I are those in which Y signifies 
CO and R2 signifies lower alko^, espedally methoxy, or Y signifies SO2 
and R2 signifies lower alkyl, espedally methyl. Rl preferably signifies 
lower alkyl, espedally isobutyl. R3 preferably signifies lower alkyl, 
especially isobutyl or 2-methylbutyl, lower alkenyl, espedally 2-methyl- 
allyl, aiyl-lower alkyl, espedally unsubstituted benzyl, or aryl, 
especiaUy unsubstituted phenyl. R-* preferably signifies a grouping of 
the formula X-aryl, espedally when X signifies a spacer group of the 
formula -CH2-CH=CH- and aryl signifies unsubstituted phenyl. 

Particularly preferred compounds of formula I are: 

(E)-2(R)-[l(S)-(Hydroxycarbamoyl)-4-phenyl-3-butenyll-2'- 
isobutyl-2'-(methanesulphonyl)-4-methylvalerohydrazide; 

(E)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2- 
(methanesulphonyl)-4-methyl-2'-phenylvalerohydrazide; 

(E)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2- 
(methanesulphonyl)-4-methyl-2-(2(S)-methylbutyl)valerohydrazide; 
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(E)-2(R)-[l(S)-(hydroxycarbainoyl)-4-phenyl-3-butenyl]-2^ 
(methanesulphonyl)-4-metliyl-2-(2-methylaUyl)valerohyd^ and 

methyl (E)-3-[2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3.butenyll- 
4-inethylvaleryl]-2-isobutylcarbazate, 

According to the process provided by the present invention, the 
novel hydrazine derivatives defined earlier are manufactured by 
cleaving off the protecting group denoted by from a compound of the 
general formula 



wherein Y, R^, R2, R3 and R* have the significance given earlier 

and R^ signifies a protecting group, 
and, if desired, converting a compound of formula I obtained into a 
pharmaceutically acceptable salt. 

The protecting group denoted by R^ in a compound of formula 11 
can be any conventional protecting group, but is preferably tetrahydro- 
pyranyl, 4-metho^ben2yl, benzyl or triflower all^Dsilyl, especially tert- 
butyldimethylsUyl. 

The cleavage of the protecting group denoted by R^ from a 
compound of formvila II is carried out according to methods known per 
se. For example, the tetrahydropyranyl group can be cleaved oflf by 
treatment with a sulphonic acid, e«g. methanesulphonic acid or p- 
toluenesulphonic acid, in a lower alkanol, e.g. methanol. Cleavage of 
the 4-methoxyben2yl group can be effected, for example, vising trifluoro- 
acetic acid. Hydrogenolysis in the presence of a catalyst, e.g. palladium, 
and in a lower alkanol, e.g. methanol, can be used for the cleavage of 
the benzyl protecting group. A triQower alkyDsilyl protecting groupcan 
be cleaved off using water or low pH; with this cleavage typically taking 
place during the working up of the respective compotmd of formula II 
from the medium in which it is prepared (i.e. the cleavage takes place in 
situ). 
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The conversion of compounds of formula I obtained into pharma- 
ceutically acceptable salts is effected by treatment with an appropriate 
acid or base in a known manner. 

5 The compounds of formula II used as starting materials in the 

foregoing process are novel and form a further object of the present 
invention. They can be prepared by various routes as illustrated in the 
following Reaction Schemes in which Y, Rl, R2, R3, r4 and R9 have the 
significances given earher, tfiu signifies tert-butyl and Me signifies 
10 methyl. 
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Reaction Scheme A 
tBuOOC^ X. 

COOH 



(HI) 



R^-HN-NHj (IV) 



tBuOOC 




H 



'^^NH (V) 



i3 



R2-Ya(VI)or 
(R^.Y)iO (vn) 



*BuOOC 




^3 



(vm) 



TFA 



ir 



HOOC 




H 

1,3 



R'ONHj (X) 



(IX) 



T 

(ID 
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HaviBg regard to Reaction Scheme A, in the first step a 
compound of formula m is condensed with hydrazine or a substituted 
hydrazine of formula IV to give a hydrazide of formula V. This 
condensation is carried out under the known conditions of peptide 
coupling reactions and using the coupUng reagents known per se for 
such couplings, e.g. 1-hydroxybenzotriazole in the presence of l-ethyl-S- 
(3-dimethylaminopropyl)carbodiimide hydrochloride. 

A hydrazide of formula V is then reacted either with a chloride of 
formula VI or with an anhydride of formula VH to give a compound of 
formula VHI. This reaction is carried out in a known manner, e.g. in an 
organic sohrent which is inert under the conditions of the reaction and 
in the presence of an organic base at about 0*>C to about room 
temperature. Suitable solvents are halogenated hydrocarbons, e.g. 
dichloromethane. Examples of organic bases which can be used are 
triGower alkyDamines, e.g. triethylamine, pyridine, 4-dimethylamino- 
pyridine and the like. When the base is Hquid under the reaction 
conditions it may be used in excess and in this case it can serve as the 
sole solvent. 

Subsequently, in the next step a compound of formula Vm is 
deprotected with trifluoroacetic add (TFA) to give a carboxyUc add of 
formula DL This deprotection is carried out in a manner known per se, 
e.g. in an organic solvent which is inert under the conditions of the 
reaction, such as a halogenated hydrocarbon, e.g. dichloromethane, at 
about room temperature. 

FinaUy, a carboxylic add of fonnula K is converted into a 

starting material of formula H by condensation with an 0-protected 

hydroxylamine of formula X. This condensation is carried out in a 

manner known per se for peptide couphng reactions and using 

conventional coupling reagents, e.g. l-hydroxybenzotriazole in the 

presence of l-ethyl-3-(3-dimethylaminopropyl)carbodiimide 
hydrochloride. 

If desired, compounds occurring in or prepared by Reaction 
Scheme A can be interconverted or substituted. 
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Thiis, a compound of formula V in which R3 represents hydrogen 
can be converted into a corresponding compound of formula V in which 
R3 represents lower alkyl, lower alkenyl, lower alkynyl, lower cycloalkyl 
or aryl-lower alkyl in a manner known per se. For example, a 
compound of formula V in which R3 represents hydrogen can be 
condensed with an aldehyde of the general formiila R^O-CHO, wherein 
R30 signifies lower alkyl, lower alkenyl, lower alkynyl, lower cycloalkyl, 
aryUower dSkyl or aryl, e.g. in the presence of p-toluenesulphonic acid 
and molectdar sieves, and the resulting substituted imine can be 
reduced, preferably in situ, using an alkali metal cyanoborohydride, 
especially sodiimi cyanoborohydride. Alternatively, a compoimd of 
formiila V in which R3 represents hydrogen can be reacted with a cyclic 
anhydride of the general formula 




wherein n has the significance given earlier, 
e.g. glutaric anhydride, conveniently in the presence of an organic base, 
e.g. a triGower alkyDamine such as triethylamine, and in an organic 
solvent which is inert under the conditions of the reaction, e.g. an 
aromatic hydrocarbon such as benzene, toluene etc., at an elevated 
temperature, suitably at the reflux temperature of the reaction mixture. 
There is thus obtained a compound of formula Vin in which R2, R3 and 
the atoms to which they are attached together signify a grouping of 
formula (c) hereinbefore. 

A compound of formxxla II in which R^ represents hydrogen can be 
converted into a corresponding compoxmd of formula II in which R^^ has 
the significance given earlier by reaction with a known compound of the 
general formula R30-X, wherein R30 has the significance given earlier 
and X represents halogen, conveniently in the presence of a base, e.g. an 
alkali metal carbonate such as sodium carbonate or potassium 
carbonate, and in an organic solvent which is inert imder the conditions 
of the reaction, e.g. dimethylformamide. 
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Further, a compound of formula Vm in which R4 represents 
phthalimido-lower alkyl can be treated with hydrazine hydrate, 
conveniently in an organic solvent which is inert under the conditions of 
the reaction, e.g. a lower alkanol such as methanol or ethanol, at about 
room temperature, and the restilting product, a compound corre- 
sponding to formula VHI, but in which R4 represents amino-lower alkyl, 
can be reacted with an appropriate (hetero)aromatic carboxylic add or 
sulphonic add halide, (hetero)aromatic isocyanate or (hetero)aromatic 
carbo^Uc add in the presence of a coupling reagent in the presence of a 
base to introduce a desired group R^. 

The carboxylic adds of formula IX in Reaction Scheme A are 
novel and form a further object of the present invention. 

The compounds of fonnulae HI used in Reaction Scheme A, 
insofar as they are not known compounds or analogues of known 
compounds, can be prepared as described in the following Examples or 
in analogy thereto. Moreover, the compoimds of formulae IV, VI, Vn 
and X also used in Reaction Scheme A as well as the aldehydes of 
fonnula R30.<;hO and the cydic anhydrides of formula XI axe known 
compounds or analogues of known compounds. 
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Reaction Scheme B 
*BuOOC. 



COOH (m) 



BuOOC 



MeOH 



COOMe 



(xn) 



TFA 



1 r 



HOOC 



COOMe 



(Xffl) 



R'ONHj (X) 



R^O, 



O 



COOMe 



(XIV) 



AlMej 
R^-NH-NHz 



(IV) 



O R^ 



R^O, 



NH 

R* 6 r3 

r2-Y CI (Vl)or 
(R2-Y)iO (vn) 



(XV) 



(n) 
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Having regard to reaction Scheme B, the first step comprises the 
conversion of a carboxylic acid of formula ID into a corresponding 
methyl ester of formula XH. This is effected in a known manner, e.g. by 
reaction with methanol in the presence of a tertiaiy organic base such 
as 4-dimethylaminopyridine and a condensation agent, e.g. a diimide 
such as l-ethyl-3-(3-dimethylaminopropyl)carbodiimide. 

Then, the methyl ester of formula XH is deprotected at the tert- 
butoxycarbonyl group by treatment with trifluoroacetic acid. This 
deprotection is carried out in a manner known per se, e.g. in an organic 
solvent which is inert under the conditions of the reaction, such as a 
halogenated hydrocarbon, e.g. dichloromethane, at about room 
temperature. 

The resulting compound of formula Xm is subsequently 
condensed with an 0-protected hydroxylamine of formula X to give a 
compound of formula XIV. This condensation is performed in a manner 
known per se for peptide coupling reactions and using conventional 
coupling reagents, e.g. l-hydroxybenzotriazole in the presence of 1- 
ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride. 

In the next step a compound of formula XIV is reacted with 
trimethylaluminium and hydrazine or a substituted hydrazine of 
formula IV to give a compound of formula XV. This reaction is 
conveniently carried out in an organic solvent which is inert under the 
reaction conditions, e.g. a halogenated hydrocarbon such as dichloro- 
methane, and at a temperature in the approximate range of room 
temperature to 60oC. 

Finally, the desired starting material of formula H is obtained by 
reacting a compound of formula XV with a chloride of fonnula VI or an 
anhydride of formula VH. This reaction is carried out in a known 
manner, e.g. in an organic solvent which is inert under the conditions of 
the reaction and in the presence of an organic base at about QoC to 
about room temperature. Suitable solvents are halogenated 
hydrocarbons, e.g. dichloromethane. Examples of organic bases which 
can be used are tridower alkyDamines, e.g. triethylamine, pyridine, 4- 
dimethylaminopyridine and the like. When the base is liquid under the 
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reaction conditions it may be used in excess and in this case it can 
simultaneovisly serve as the solvent. 

Reaction Scheme C 



MeOOC 



COOH 



(XVI) 



MeOOC 



i) Activation 

ii) H2N-NR^-Y-I^ 



R* O 



^3 



R^ONHj (X) 



y 

(ID 



(xvn) 



(xvm) 
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In the first step of Reaction Scheme C a carboxyUc add of 
formula XVI is activated, e.g. by treatment with ozalyl chloride, and 
then reacted with a substituted hydrazine of formula XVII to give a 
compound of formula XYm. This reaction is conveniently carried out in 
the presence of a base, especially a tertiazy organic amine such as 
tiiethylamine, and in an organic solvent which is inert under the . 
reaction conditions, e.g. a halogenated hydrocarbon such as 
didiloromethane, at about QoC. 



15 



Subsequently, a compound of formula XVin is convezted into a 
desired starting material of formula II by reaction with trimethyl- 
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almninium and an O-protected hydroxylamine of formula X. This 
reaction is conveniently carried out in an organic solvent which is inert 
under the reaction conditions, e.g. a halogenated hydrocarbon such as 
dichloromethane, and at a temperature of about room temperature to 
about 600C. 



The carboxylic acids of formula XVI and the substituted 
hydrazines of formula XVn used in Reaction Scheme C are known 
compounds or analogues of known compounds which can be prepared in 
a manner analogous to the known compounds. 

As mentioned earlier, the hydrazine derivatives provided by the 
present invention inhibit the release of TNF and TGF-a as well as the 
proliferation of keratinocytes. These activities can be demonstrated using 
the in vitro tests described hereinafter. 

Test A: Inhibition of TNF-a roTftf^ ao 

THPl cells were cultivated in RPMI 1640 medium supplemented 
with antibiotics and 10% foetal calf serum, harvested by centtifiigation 
and diluted to 5 x 105 cellsAnl in the above medium supplemented with 
20 mM HEPES buffer. Aliquots (200 ml) of the cell suspension were 
plated out on 96 well culture plates and incubated for 0.5 hour at 370C 
prior to the addition of the test compounds. The latter were dissolved in 
dimethyl sulphoxide (DMSO) to a stock concentration of 1.2 mM which 
was diluted with phosphate buffered 8aline/10% DMSO solution to 
provide test compounds in final concentrations of 10-9 to 10*5 M, with 
each concentration being tested in duplicate. The cells were incubated 
with the test compounds for 0.5 hour at 37oC, LPS (bacterial 
Upopolysaccharide) was then added to a concentration of 2 mg^g and 
incubation was continued for 3 hours at 37oC in an atmosphere 
containing 5% CO2 and at 95% relative humidity. After centrifugation at 
260 g for 10 minutes an aliquot of each supernatant was removed and the 
amount of TNF-a was estimated by EUSA (R&D Systems Europe Ltd., 
Abingdon, England). The concentration of test compound which brings ' 
about 50% inhibition of LPS-induced TNF-a release (IC50) was computed 
from the dose-response curve. 
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TestB: Inhihitinn of TGF>a release 

This test is an adaptation of the method described by R. J. Cofifrey, 
R Derynk, J.N. Wilcox, T.S. Bringman, A.S. Goustin, H.L. Moses and 
5 M.R. Pittelkow, Nature, (1987), 328, 816-820. Normal hiraian epidermal 
keratinocytes (NHEK) (neonatal and adult) were supplied by Clonetics 
Corporation, San Diego, California, USA and at the third passage were 
plated out on 96 well culture plates at 2 x 10 ^ to 10^ cells per well and 
grown in a humidified incubator having a 5% CO2 atmosphere at Sl^C for 

10 5 days in serum*firee keratoc3i;e growth medium (KGM; Clonetics 

Corporation). Test compoimds were dissolved in DMSO and then diluted 
10 times in keratinocyte basal medium (KBM; Clonetics Corporation). 
Serial dilutions of the test compounds were made in 10% DMSO in KBM 
to provide concentrations 12 times higher than the final assay 

15 concentration. The test compound dilutions (or vehicle only as controls) 
were added to the cells and incubation was then carried out at 37^C for 
0.5 hour. TGF-a release was then stimulated by the addition of 10 ng/ml 
TPA (phorbol 12*myristate 13-acetate). After fiuiher incubation at S7^C 
for 24 hours the TGF-a content of the culture medium was carried out 

20 either by TGF-a ELISA (Oncogene Science Inc., Uniondale, New York, 
USA) or by an electrochemiluioinescence-based detection system (Igen 
Inc., Gaithersburg, Maxyland, USA) formatted with anti-human TGF*a 
(R&D Systems Europe Ltd.). The concentration of test compound which 
inhibited the release of TGF-a by 50% relative to the control (IC50 nMol) 

25 was then calculated. 

Test C: TnViihitinn of keratinocyte proliferation 

This test is an adaptation the methods described by T. Karashima, 
30 H. Hachisuka and Y. Sasai, J. Dermatol. Sci., (1996), 12, 246-254 and A. 
Olaniran, B.S. Baker, J.J. Garioch, A.V. Powles and L. Fry, Arch. 
Dermatol. Res., (1995), 287, 231-236. Normal human epidermal keratino- 
cytes (NHEK) (neonatal and ad\alt) were plated out on 96 well culture 
plates at 2 X 10^ cells per well. Following attachment of the cells to the 
35 plate by incubation for 24 hours in a humidified incubator having a 5% 

CO2 atmosphere at S7^C in serum-free KGM (see above), the medium was 

replaced with KBM (see above) for 4 days in order to arrest the growth of 
the cells. Test compoimds were dissolved in DMSO and then diluted 
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10 times in KBM. Serial dilutions of the test compounds were made in 
10% DMSO in KBM to provide concentrations 11 times higher than the 
final assay concentration. The ceDs were then returned to KGM and the 
test compound dilutions (or vehicle only for controls) were added 
immediately. After incubation for 3 days the cells were pulsed with 
1 jiCi/well 3H-thymidine, specific activity 5 Ci/mmol (Amersham 
International pic, Uttle Chalfont, Buckinghamshire, UK), for the last 
16 hours. Cells were then detached using trypsin-EDTA and harvested. 
3H-Thymidine incorporation as a measure of proliferation was 
determined by scintillation counting techniques. The concentration of 
test compound whidi inhibited 3H-thymidine incorporation by 50% 
relative to the control (IC50 nMol) was calculated. 

The results obtained in the foregoing tests with representative 
compounds of formula I are compiled in the following Table. 



Table 



Compound 


TestAICso 

(nMol) 


Test B IC50 

(nMol) 


Test C IC50 
(nMol) 


A 


437 


210 


1300 


B 


515 


255 


1100 


C 


365 


N/T 


N/T 


D 


408 


N/T 


N/T 


E 


531 


NAT 


N/T 


F 


1516 


N/T 


N/T 


G 


428 


N/T 


N^ 


H 


381 


N/T. 


N/T 


I 


881 


N/T 


N/T 


J 


933 


N/T 


N/T 



N/r = Not tested. 



A = (E)-2(R)-[l(S>(Hydrosycarbamoyl)-4-phenyl-3-butenyl]-2 - 

(methane8ulphonyl)-4-methyl-2'-phenylvalerohydrazide. 
B = (E)-2(R)-[l(S)-(Hydroxycarbamoyl)-4-phenyl-3-butenyll-2 - 



- 18- 



(methanesulphonyl)-2'-<4-methoxyphenyl)-4-methylvalero- 
hydrazide. 

C= (E)-2^Benzyl-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl.3-butenyl]- 
.2'- (methanesulphonyl)-4-inethylvalerohydrazide. 

D = (E)-2MCyclohexylmethyl).2(R)-[l(S)-(hydroxyc^bainoyl)-4- 
phenyl-3-butenyll-2'-(inethaiiesulphonyl)-4-methylvalero- 
hydrazide. 

E = (E)-2(R)-[l(S)-(Hydroxycarbamoyl)-4-phenyl-3-butenyl]-2^- 

isobutyl-2Minethanesulphonyl)-4-methylvalerohydrazide. 
F= (E).2(R)-[(lS)-(Hydroxycarbamoyl)-4.phenyl-3-butenyl].4-methyl-N^ 

(2,6-dioxopiperidino)valeraiiiide. 
G = (E)-2(R)-Il(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyll-2'- 

(methanesulphonyl)-4-inethyl-2'-[2(S)-methylbutyl]valero- 

hydrazide. 

H = (E)-2(R)-Il(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyll-2'- , 

(methanesi2lphonyI)-4-methyl-2M2-methylallyl)valerohydrazide. 

I = Methyl (E)-3-[2(R)-[l(S)-(hydroxycarbainoyl)-4-phenyl-3-butenyll-4- 
me1^ylvaleryl]-2-isobutylcarbazate. 

J = (E)-2(R)-[(SMHydroxycarbamoyl)-4-phenyl-3-butenyl]-2'-(isobu 
2'- (isopentanoylM-metbylvalerohydrazide. 

The hydrazme derivatives provided by the present invention can be 
used as medicaments, for example in the form of pharmaceutical 
preparations. The pharmaceutical preparations can be administered 
orally, e.g. in the form of tablets, coated tablets, dragees, hard and soft 
gelatine capsules, solutions, emulsions or suspensions. However, they can 
also be administered rectally, e.g. in the form of suppositories, or 
parenterally, e.g. in the form of injection solutions. 

For the manufacture of pharmaceutical preparations the hydrazine 
derivatives can be formiilated with therapeutically inert, inorganic or 
organic carriers. Lactose, com starch or derivatives thereof, talc, stearic 
acid or its salts can be used, for example, as such carriers for tablets, 
coated tablets, dragees and hard gelatine capsules. Suitable carriers for 
soft gelatine capsxdes are, for example, vegetable oils, waxes, fats, semi- 
solid and liquid polyols and the like. Depending on the nature of the 
active ingredient no carriers are, however, generally required in the case 
of soft gelatine capsules. Suitable carriers for the manufacture of 
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solutions and syrups are, for example, water, polyols, saccharose, invert 
sugar, glucose and the like. Suitable carriers for the manufacture of 
iiyection solutions are, for example, water, alcohols, polyols, glycerine, 
vegetable oils and the like. Natural and hardened oils, waxes, fats, se^- 
Kquid polyols and the like are suitable carriers for the manufactur^ of 
suppositories. 

The pharmaceutical preparations can also contain preservatives, 
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, 
salts for a4justment of the osmotic pressure bufifers coating agents or 
antioxidants. 

Medicaments containing an aforementioned hydrazine derivative 
and a therapeutically acceptable carrier as weU as a process for the 
manufacture of such medicaments are also objects of the present 
invention. This process comprises bringing a compound of formula I or a 
pharmaceutically acceptable salt thereof into a galenical administration 
form together with a therapeutically inert carrier material and, if desired, 
one or more additional therapeutically active substances. 

A further object of the invention comprises the use of the hydrazine 
derivatives provided by the invention in the ti^atinent of iUnesses, 
especially iii the ti-eatinent of inflammation, fever, haemorrhage, sepsis, 
rheumatoid arthritis, osteoarthritis, multiple sclerosis and psoriasis. The 
dosage can vary within wide limits and wiU, of course, be adjusted to the 
individual requirements in each particular case. In general, in the case of 
administration to adults, a daily dosage of from about 5 mg to about 30 
mg, preferably from about 10 mg to about 15 mg, should be appropriate, 
although the upper limit may be exceeded when this is found to be 
eapedient. The daily dosage can be administered as a single dosage or in 
divided dosages. 



The foUowing Examples illustrate the present invention. The 
stiTicture of the products and key intermediates was confirmed by NMR 
spectroscopy. 
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2 (RVfl(S)-(Hvdroxvc flrhflTTinYl) >4«phenvlbutvl1-2'-(methanesulphon^ 
methvl-2'-i>henvlvaleT ph Y^^^ 

5 

A solution of 0.165 g of 2(R)-Il(S)-(carboxy)-4-phenylbutyl]-2'- 
(methanesTalphonyl)-4-methyl-2'-phenylvalerohydra2ide in 4 ml of dry 
dimethylformamide was cooled to O^C while stirring under nitrogen and 
0.09 g of 1-hydroxybenzotriazole and 0.09 g of l-ethyl-S-CS- 

10 dimethylaminopropyDcarbodiimide hydrochloride were added in 

succession. After stirring for 40 minutes at O^C the solution was treated 
with 0.18 g of 0-(tert-butyldimethylsilyl)hydroxylaniine and the mixture 
was left to come to room temperature and then stirred overnight. The 
solvent was evaporated and the residue was partitioned between ethyl 

15 acetate and 5% aqueous sodium hydrogen carbonate solution. The ethyl 
acetate layer was washed in succession with water, 2M sulphuric acid, 
water and brine and then dried over anhydrous magnesium sulphate. 
The solvent was evaporated to give a pale pink gum which on 
crystallization from ether gave 0.05 g of 2(R)-[l(S>(hydroxycarbamoyl)- 

20 4-phenylbutyl]-2'-methanesulphonylH-methyl-2*-phenylvalero- 
hydrazide in the form of an off-white solid. 
MS: 476(M+H)+ 

nmr (de DMSO at 353K): 10.73 (IH, s); 10.30 (IH, br s); 8.46 (IH, br s); 
7.50-7.44 (2H, m); 7.42-7.34 (2H, m); 7.30-7.21 (3H, m); 7.18-7.06 (3H, 
25 m); 3.17 (3H, s); 2.64-2,54 (IH, m); 2.50-2.30 (2H, m); 2.25-2.11 (IH, m); 
1.59-1.23 (6H, m); 1.10-1.02 (IH, m); 0.84 (IH, d, J = 6.5 Hz); 0.76 (IH, 
d,J = 7Hz). 

HPLC: Gradient elution using solvent A containing 10% solvent B for 
5 minutes increasing to 90% solvent B from 5 minutes to 15 minutes; 
30 flow rate 1 ml per minute. Retention time: 16.77 minutes. Solvent A: 
H2O/0.1% TFA; solvent B: CH3CN/0.085% TFA. Column type: 
HYPERPEP 300A. 



35 



The 2(R)-[l(S)-(carboxy)-4-phenylbutyl]-2'-(methanestilphonyl)-4- 
methyl-2'-phenylvalerohydra2ide used as the starting material was 
prepared as follows: 
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(i) A solution of 0.35 g of 2(R)-[l(S)-(tert-butoxycarbonyl)-4-phenyl- 
butyl]-4-methylvaleric add, prepared in an analogous manner to that 
described in Example 2, parts (i) and (ii), in 5 ml of dimethylformamide 
was cooled to OoC and treated in succession with 0.1 ml of N-methyl- 
morpholine, 0.16 g of l-hydroxybenzotriazole, 0.16 g of phenylhydrazine 
and 0.27 g of l-ethyl-3-(3-dimethylaminopropyl)carbodimide hydro- 
chloride. The solution was left to warm to room temperature and was 

stirred overnight. The solvent was evaporated and the residue was 
partitioned between ethyl acetate and 5% aqueous sodium hydrogen 
carbonate solution. The ethyl acetate layer was washed in succession 
with water, 5% citric acid solution, water and saturated sodium chloride 
solution, dried over anhydrous magnesium sulphate and evaporated. 
The residue was purified by flash chromatography on siHca gel using 
hexane/ethyl acetate (6:1) for the elution. There was obtained 0.41 g of 
a yellow oil which, after crystallization firom hexane/ether, gave 0.256 g 

of2(R)-[l(SKtert-butoxycarbonyl)^phenylbutyl]-4-methyl-2'- 
phenylvalerohydrazide in the form of a white solid. 
MS: 439 (M+H)+. 

(ii) A solution of 0.19 g of the product fiwm part (i) in 3 ml of pyridine 
was cooled to QoC and 0.15 g of methanesulphonyl chloride was added. 
The solution was left to stand at room temperature and the solvent was 
evaporated. The residue was partitioned between ethyl acetate and 2M 
sulphuric acid and the ethyl acetate layer was washed in succession 
with 2M sulphuric add, water, 5% aqueous sodium hydrogen carbonate 
solution and saturated sodium chloride solution. After drying over 
anhydrous magnesium sulphate the solvent was evaporated and the 
residue was purified by flash chromatography using hexane/ethyl 
acetate (6:1) for the elution. There was obtained 0.19 g of 2(R)-[1(S)- 

(tert-butoxycarbonyl)-4-phenylbutyl]-2'-(methanesulphonyl)-4.methyl-2. 
phenylvalerohydrazide in the form of a white soUd. 
MS: 517 (M+H)+. 



(iu) A solution of 0.19 g of the produrt from part (ii) was dissolved in 
mixture of 8 ml of dichloromethane and 4 ml of trifluoroacetic acid and 
left to stand at room temperature for 5 hours. The solvent was 
evaporated and the residue was re-evaporated from toluene. This 
procedure was repeated a fiirther twice to give a residue. This was 



a 
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txiturated with ether and the solid was filtered off. There was obtained 
0.165 g of 2(R)-[l(S)-(carboxy)-4-phenylbutyl]-2'-(methanes^llphonyl)-4- 
methyl-2 -phenylvalerobydrazide in the form of a white sohd. 
MS: 461 (M+H)+. 

5 

RyflTTiple 2 

(E)-2(R)-fl(SV(Hvdroy Y^arKan"f> Yl-4-Dbenvl-3.butenvn-2'-(inethane- 
sulphonvlV4-methvl-2*-phenvlvalerohvdrazide 

10 

A solution of 0.095 gof (E)-2(R)-[l(S>[(tetrahydro-2(RS)-pyranyl- 
oxy)carbainoyll-4-phenyl-3-butenyll-2'-(methanesulphonyl)-4-inethyl-2- 
phenylvalerohydrazide in a mixture of 10 ml of methanol and 5 ml of 
dichloromethane was treated with 0.043 mg of 4-toluenesulphQnic add. 

15 The mixture was stirred for 3 hours at room temperature and thep the 
solvent was evaporated. The residue was partitioned between ethyl 
acetate and water. The ethyl acetate layer was dried over anhydrous 
magnesimn sulphate and the solvent was evaporated. The reddue was 
triturated with ether to give 0.051 g of (E)-2(R)-ll(S)- 

20 (hydro3^carbamoyl)-4-phenyl-3-butenyl]-2'-(metiianesulphonyl)-4- 
methyl-2-phenylhydrazide in the form of a white solid. 
MS: 474 (M+H)+. 

nmr (de DMSO at 353K): 10.80 (IH, s); 10.30 (IH, br s); 8.48 (IH, br s); 

7.51-7.45 (2H, m); 7.42-7.34 (2H, m); 7.32-7.23 (5H, m); 7.21-7.14 (IH, 
25 m); 6.22 (IH, d, J = 15.5 Hz); 6.08-5.96 (IH, m); 3.20 (3H, s); 2.70-2.60 

(IH, m); 2.42-2.12 (3H, m); 1.58-1.48 (IH, m); 1.46-1.35 (2H, m); 1.14- 

1.05 (IH, m); 0.85 (3H, d, J = 6.5 Hz); 0.76 (3H, d, J = 7.5 Hz). 

HPLC: Gradient elution using solvent A containing 10% solvent B for 

5 minutes increasing to 90% solvent B fi-om 5 minutes to 15 minutes; 
30 flow rate 1 ml per minute. Retention time: 16.76 minutes. Sohrent A: 

H2O/0.1% TFA; solvent B: CH3CN/0.085% TFA. Column type: 

HYPERPEP300A. 
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The (E)-2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4- 
phenyl-3-butenyll-2'-(methanesulphonyl)-4-methyl-2'-phenylvalero- 
hydrazide used as the startii^ material was prepared as follows: 
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(i) A solution of 5.19 g of 4-tert-butyl hydrogen 2(R)-isobutyl- 
sucdnate in 50 ml of diy tetrahydrofiiran was cooled to -78oC while 
stirring under nitrogen. 25 ml of a 2M solution of lithium 
diisopropylamide in tetrahydrofuran was added dropwise and the 
mixture was stirred at -78oC for 15 minutes. A solution of 5.55 g of 
cinnamyl bromide in 25 ml of dry tetrahydrofuran was then added 
dropwise and the mixture was left to come to room temperature 
graduaUy. After stirring overnight the tetrahydrofuran was evaporated 
and the residue was partitioned between ethyl acetate and 5% citric 
add solution. The ethyl acetate layer was washed with two further 
portions of 5% dtric add solution, water and saturated sodium chloride 
solution and then dried over anhydrous magnesium sulphate. The 
solvent was evaporated to give an orange oil. This was dissolved in 
100 ml of hexane to which 2.35 g of cydohexylamine were added. The 
mixture was left to stand for 2 hours and the soUd formed was collected 
by filtration. The soUd was suspended in ethyl acetate and shaken with 
two portions of 2M sulphuric add to give a dear solution. The ethyl 
acetate solution was washed twice with water and then with saturated 
sodium chloride solution and subsequently dried over anhydrous 
magnesium sulphate. After evaporation of the solvent there were 
obtained 6.41 gof {E)-2(R)-[l(RMtert.butoxycarbonyl)-4-phenyl^. 
butenyll-4-methylvaleric add in the form of a pale cream coloured solid. 

(ii) The product obtained in part (i) was dissolved in 50 ml of diy 
tetrahydrofuran, cooled to -78oC while stilling and 20.5 ml of a 2M 
solution of lithium diisopropylamide in tetrahydrofuran were added 
dropwise. After stirring for 1.75 hours at -78oC 8 ml of methanol were 
added dropwise. The mixture was left to come to room temperature 
gradually and was then stiired overnight. The tetrahydrofuran was 
evaporated and the residue was partitioned between ethyl acetate and 
5% citric add solution. The ethyl acetate layer was washed in 
succession with two further portions of dtric add solution, two portions 
of water and saturated sodium chloride solution and then dried over 
magnesium sulphate. After evaporation there was obtained an orange 
oil which contained a mixture of the 1(S),2(R) and 1(R),2(R) isomers of 

E-2.[lKtert-butoxycarbonyl)-4-phenyl.3.butenyl-4.methylvalericadd. 
The above epimerization procedure was repeated three times to give a 

mixture substantially enriched in the 1(S),2(R) isomer. The crude 
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product was dissolved in 100 ml of hexane and the solution was treated 
with 1.9 g of cyclohexylamine. After leaving to stand for 3 hours the 
precipitated salt was filtered off and dried. There were obtained 5.53 g 
of a pale cream solid which was converted into the free add by an 
5 analogous procedure to that described in (i). There were obtained 4.36 g 
of(E)-2(R)-[l(S)-(tert-butoxycarbonyl)-4-phenyl-3-butenyll-4- 
methylvaleric acid in the form of a yellow solid. 

(iii) In an analogous manner to that described in Example 1, part (i), 
10 starting from 0.7 g of the carboxylic acid prepared in part (ii) of this 

Example there was obtained 0.466 g of (E)-2(R)-l(S)-(tert- 
butoxycarbonyl)-4-phenyl-3-butenyll-4-methyl-2'-phenylhydrazide in the 
form of a white solid . 
MS: 437 (M+H)+. 

15 

(iv) In an analogous manner to that described in Example 1, parts (ii) 
and (iii), starting fix)m 0.15 g of (E)-2(R)-Il(SMtert-butoxycarbonyl)-4- 
phenyl-3-butenyl]-4-methyl-2'-phenylvalerohydrazide these were 
obtained 0.14 g of (E)-2(R)-I1(S) carboxy)-4-phenyl-3-butenyl]-2*- 

20 (methanesulphonyl)-4-methyl-2'-phenylvalerohydrazide in the form of a 
white solid. 

(v) The carbo^lic acid prepared in the preceding paragraph was 
dissolved in 3 ml of dimethylformamide, cooled to O^C and treated in 

25 succession with 0.064 g of 0-(tetrahydro-2H-pyran-2(RS)-yl)hydroxyl- 
amine and 0.061 g of l-ethyl-3-(3-dimethylaminopropyl)carbodiimide 
hydrochloride. The mixture was left to come to room temperature and 
was stirred overnight. The solvent was evaporated and the residue was 
partitioned between 5% citric acid solution and ethyl acetate. The ethyl 

30 acetate layer was washed with water, 5% sodixun hydrogen carbonate 
solution and saturated sodium chloride solution, then dried over 
anhydrous magnesium sulphate and evaporated. The resulting white 
soUd was tritiirated with ether and filtered off to give 0.095 g of (E)- 
2(R)-Il(S)-[(tetrahydro-2(RS)-pyranyloxy)carbonyl]-4-phenyl-3-butenyl]- 

35 2'-(methanesulphonyl)-4-methyl-2 -phenylvalerohydrazide in the form of 
a white powder. 
MS: 558 (M+H)+. 
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Example 3 

Bengvl3-r2(R)-flfS)-fhv<^rn yvcarhflTnnYlH-Phenvlhp^| ]-^- 
methvlvalf.rvn-2-phftn ylcarbay.fl^ .ft 

In an analogous manner to that described in the first paragraph 
of Example 2, starting from 0.05 g of benzyl 3-[2(R)-[l(S)-[(tetrahydro. 

2(RS).pyranyloxy)carbamoyl].4-phenylbutyll.4-methylvaleiyl].2-phenyl- 
carbazate there was obtained 0.032 g of benzyl 3-[2(R).[l(S).(hydroxy. 

carbamoylM-phenylbutyl]-4.methylvaleryl]-2-phenylcarbazate in the 
form of a pale cream coloured solid. 
MS: 532 M+H)*. 

nmr (dg DMSO at 353K): 10.83 (IH, s); 10.47 (IH, br s); 8.62 (IH, br s); 
7.64 (2H, m); 7.54 (7H, m); 7.41 (3H, m); 7.33 (IH, m); 7.24 (2H, m)- 
5.40 (2H, s); 2.76-2.30 (4H, m); 1.75-1.45 (6H, m); 1.22 (IH, m); 0.97 
(3H, d, J= 7 Hz); 0.90 (3H, d, J = 6.5 Hz). 

HPLC: Gradient elution using solvent A containing 10% sohrent B for 
10 minutes increasing to 80% solvent B from 10 minutes to 20 minutes; 
flow rate 1 ml/minute. Retention time: 19.71 minutes. Solvent A: 
H2O/0.1% TFA; solvent B: CH3CN/0.085% TPA. Column type: 
HYPERPEP 300A. 

The benzyl 3.[2(R)-[l(S)-[(tetrahydro-2(RS)-pyranylo3rjr)carba. 
moyl].4-phenylbutyll.4-methylvaIeryll-2-phenylcarbazate used as the 
starting material was prepared as follows: 

(i) 0.5 g of 2(R)-[l(S)-(tert-butoxycarbonyl 4-phenylbutyll.4-methyl. 
2'-phenylvalerohydrazide , prepared as described in Example 1, part (i), 
was dissolved in 10 ml of diethyl ether and stirred with 10 ml Jf 
saturated aqueous sodium hydrogen carbonate solution and 1.0 ml of 
benzyl chloroformate. After 24 hours the ether layer was separated, 
washed with saturated sodium chloride solution and dried over 
anhydrous magnesium sulphate. After removal of the solvent the 
residue was purified by flash chromatography on silica gel using 
hexane/ethyl acetate (9.1) for the elution. There was obtained 0.767 g of 
benzyl 3-l2(R)-[l(S).(tert-butoxycarbonyl)-4-phenylbutyl]-4- 
methylvaleryl]-2-phenylcarbazate in the form of a white soHd 
MS: 573 (M+H)+. 



-26- 



(ii) In an analogous manner to that described in Example 2, parts (iv) 
and (v), starting from 0.115 g of the phenylcarbazate prepared in the 
preceding paragraph there was obtained 0.115 g of benzyl 3-[2(R)-[l(S)- 
[(tetrahydro-2(RS)-pyranylo^)l-4-phenylbutyl]-4-methylvaleryl]-2- 
phenylcarbazate in the form of a colourless gum. 
MS: 616 (M+H)+. 

2'-Acetvl>2(RVri(SVQivdroxvcarb aTnnYlH>p henvlbutvl1-4>methvl-2> 
phenvlvalerohvdrazide 

In an analogous manner to that described in the first paragraph 
of Example 2, starting fi-om 0.09 gof 2'-acetyl-2(R)-[l(S)-[(tetrahydro- 
2(RS)-pyranyloxy)carbamoyll-4-phenylbutyl]-4-methyl-2'-phenylvalero- 
hydrazide there was obtained 0-062 g of 2 -acetyl-2(R)-[l(S)- 
[(tetrahydro-2-(RS)-pyTanyloxy)carbamoyll-4-phenylbutyl]-4-methyl-2^^ 
phenylvalerohydrazide in the form of a white solid. 
MS: 440 (M+H)+. 

HPLC: Gradient elution using solvent A containing 25% solvent B for 
5 minutes and then increasing to 60% solvent B firom 5 minutes to 
20 minutes; flow rate 1 ml/minute. Retention time: 14.97 minutes. 
Solvent A: H2O/0.1% TFA; solvent B: CH3CN/0.085% TFA. Column 

type: HYPERPEP 300A. 

The 2'-acetyl-2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carba- 
moyl]-4-phenylbutyl]*4-methyl-2'-phenylvalerohydirazide used as the 
starting material was prepared as follows: 

(i) A mixture of 0.2 g of 2(R)-[l(S)-(tert-butylcarbonyl)-4- 
phenylbutyl]-4-methyl-2 -phenylvalerohydrazide, prepared as described 
in Example 1, part (i), 0.3 ml of acetic anhydride and 0.35 ml of N- 
methylmorpholine in 2 ml of dichloromethane was left to stand at room 
temperature for 3 days. The dichloromethane was evaporated and the 
residue was partitioned between ethyl acetate and 5% sodium hydrogen 
carbonate solution. The ethyl acetate solution was washed with 5% 
soditun hydrogen carbonate solution, water, 5% citric add solution, 
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water and saturated sodium chloride solution and then dried over 
anhydrous magnesium siilphate. The solvent was evaporated and the 
residue was purified by flash chromatography on silica gel using 
hexane/ethyl acetate (1.1) for the elution. There was obtained 0.21 g of 

2-acetyl-2(R)-[l(S)-(tert-butoxycarbonyl)-4-phenylbutyIl-4-methyl-2'- 
phenylvalerohydrazide in the form of a white soUd 
MS: 481 (M+H)+. 

(ii) In an analogous manner to that described in Example 2, parts (iv) 
and (v), starting fi-om 0.21 g of the hydrazide prepared in the preceding 
paragraph there was obtained 0.09 g of 2'-acetyl-2(R)-Il(S)-[(tetrahydro- 

2(RS)-pyranyloxy)carbamoyl]-4-phenylbutyl]-4-methyl-2'-phenylvalero- 
hydrazide in the form of a white solid. 

MS:524(M+H)+. 

Example 5 

(P)-2(R)-fKS)-(Hvdroxvcarbamovn-4-p henvl-3-but>fiTivn-2'-methflne- 
SUlphonvl)-4-mcthvl.y.f2-T>vridvl>valembvHr«»^,^f> 

In an analogous maimer to that described in the first paragraph 
of Example 2, starting firom 0.11 g of (E)-2(R)-[l(S)-t(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'-(methanesulphonyl)-4- 
methyl-2'-(2-pyridyl)valerohydra2ide there was obtained, after washing 
the ethyl acetate solution of the product with 2% aqueous sodium 
hydrogen carbonate solution to give the free base, 0.062 g of (E)-2(R)- 

Il(S)-(hydroxycarbamoyl)-4-phenyl.3-butenyl]-2'-(methanesulphonylH- 
methyl-2'-(2-pyridyl)valerohydrazide in the form of a white solid. 
MS: 475 (M+H+. 

nmr (de DMSO at 353K): 10.86 (IH, s); 10.27 (IH, br s); 8.45 (IH, br s); 
8.35 (IH, m); 7.30 (IH, m); 7.34-7.12 (7H, m); 6.32 (IH, d, J « 15.5 Hz); 
6.13-6.04 (IH, m); 3.51 (3H, s); 2.79-2.69 (IH, m); 2.50-2.30 (3H, m); 
1.53-1.50 (2H, m); 1.19-1.10 (IH, m); 0.91 (3H, d, J = 7.0 Hz); 0.83 (3H, 
d, J = 6.5 Hz). 

HPLC: Gradient elution using solvent A containing 10% solvent B for 
5 minutes increasing to 90% solvent B from 5 to 20 minutes; flow rate 
1 ml per minute. Retention time: 16.20 minutes. Solvent A: H2O/0/l% 
TFA; solvent B: CH3CN/0.085% TEA. Colimm type: HYPERPEP 300A. 
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The(E)-2(R)-[l(S)-[(tetrahydro-2(RS)-pyraiiyloxy)carbamoyl]-4- 
phenyl-3-butenyl]-2-(methanesulphonyl)-4-methyl-2'-(2-pyridyl)valero- 
hydrazide iised as the starting material was prepared as foUows: 

5 

In an analogous manner to that described in Example 2, parts 
(iii)-(v), starting from (E)-(2R)-(l(S)-(tert-butoxycarbonyl)-4-phenyl-3- 
butenyl]-4-methylvaleric acid and 2-hydrazinopyridine there was 
obtained (E)-2(R)-[l(S)-(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4- 
10 phenyl-3-butenyl]-2-(methanesulphonyl)-4-methyl-2'-(2-pyridyl)valero- 
hydrazide in the form of a white soHd. 
MS: 559 (M+H)+. 

15 

(E)-g-(2-Benzothiazolvl)-2(R).r ifS)-(hvdrQxvcarbamovD-4-phenvl-3- 
butenYl1-2'-(methanesulDhonvl>.4-me thvlvalerohvdrazide 

In an analogous manner to that described in the first pari^aph 
20 of Example 2, starting from 0.086 g of (£)-2'-(2-benzothiazol7l)-2(R)- 
(l(S)-[(tetrahydro-2(RS>pyranyloxy)carbamoyll-4-phenyl-3-butenyl]-2*- 
(methanesulphonyl)-4-methylvalerohydrazide there was obtained, after 
washing the ethyl acetate solution of the product with a 2% solution of 
aqueous sodium hydrogen carbonate, 0.045 g of (E)-2'-(2-benzothiazolyl)- 
25 2(R)-[l(S)-(hydrozycarbamoyl)-4-phenyl-3-butenyl]-2'-(methanesul- 
phonyl)-4-methylvalerohydrazide in the form of a white solid. 
MS: 531 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvit B for 
5 minutes and then increasing to 95% solvent B from 5 to 20 minutes; 
30 flow rate 1 ml/minute. Retention time: 18.16 minutes. Solvent A: 
H2O/0.1% TFA; solvent B: CH3CN/0.085% TFA. Column type: 
HYPERPEP300A. 



The (E)-2'-(2-benzothiazolyl)-2(R)-(l(S)-[(tetrahydro-2(RS)- 
35 pyranyloxy)carbamoyl]-4-phenyl-3-butenyll-2'-(methanesulphonyl)-4- 
methylvalerohydrazide used as the starting material was prepared as 
follows: 
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In an analogous manner to that described in Example 2, parts 
(iii)-(v), starting from (E)-2(R)-[l(S)-(tert.butoxycarbonyl).4-phenyl-3- 
butenyl]-4-methylvaleric add and 2-hydra2inoben2othia2ole these was 
obtained (E)-2'-(2-ben2othia2olyl)-2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyl- 
oxy)carbamoyll-4-phenyl.3.butenyl]-2Mmethanesulphonyl)-4-methyI- 
valerohydrazide in the form of a white solid. 

(E)-2(R)-fl(S)-fHvdro xvcarbamovl)-4-phenvl-3-butenvl1.2'-(methape- 
sulphonvl)-4-methvl-2'-f2- iminolvlWalerohvdra2ide 

In an analogous manner to that described in the first paragraph 
of Example 2. starting from 0.05 g of (E)-2(R)-[^(S)-I(tetrahydro-2(RS)- 
pyranyloxy)carbamoyll-4-phenyl-3-butenyl^2'-(methanesulphonyl)4- 
methyl-2'-(2-quinolyl)valerohydrazide there was obtained, after washing 
the ethyl acetate solution of the product with 2% aqueous sodium hydro- 
gen carbonate solution, 0.026 g of (E)-2(R)-ll(S)-(hydroxycarbamoyl)-4- 

phenyl-3-butenyl]-2'-(methanesulphonyl)-4-methyl.2'-(2-quinolyl)valero- 
hydrazide in the form of a white solid. 
MS: 524 (M+H)*. 

HPLC: Gradient elution using solvent A containing 10% solvent B for 
5 minutes increasing to 90% solvent B from 5 to 20 mmutes; flow rate 
1 ml/minute. Retention time: 17.90 minutes. Solvent A: H2O/0.1% 
TFA; solvent B:/CH3CN/0.085% TFA. Column type: HYPERPEP 30QA. 

The (E)-2(R).[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4- 
phenyl-3-butenyll-2'-(methanesulphonyl)4-methyl-2'-(2-quinolyl)valero- 
hydrazide used as the starting material was prepared as follows: 

In an analogous manner to that described in Example 2, parts 

(iiiMv), starting from (E)-2(R)-[l(S)-(tert.butoxycarbonyl)-4-phenyl-3- 

butenyl]-4-methylvaleric add and 2-hydrazinoquinoline there was 

obtained (E)-2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl].4- 

phenyl-3-butenyl]-2'-(methanesuIphonyl)-4-methyl-2'-(2-quinolyl)valero- 
hydrazide in the form of a white solid. 
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FTflTTtplft 

l(E)-2(R)-fl(S)-(Hvdro3cvcarbamovl)-4-phenvl-3-butenvll-2'-(methane. 
sulphonvl)-2-(4-inet hoxvphenvl)-4-methvlvalftrnhvHrf >y;jf|p 

In an analogous manner to that described in the first paragraph 
of Example 2, starting from 0.338 g of (E)-2(R)-l(S)-Ktetrahydro-2(RS)- 
pyranylosy)carbamoyI]-4-phenyl-3-butenyl]-2-(methanesulphonyl)-2'-(4- 
metho2yphenyl)-4-methylvalerohydrazide there was obtained 0.195 g of 
l(E)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2'-(methane- 
sulphonyl)-2'-(4-metho^Tphenyl)-4-methylvalerohydrazide in the form of 
a cream coloured solid. 
MS:504(M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B for 
5 minutes increasing to 95% solvent B from 5 to 20 minutes; flow rate 
1 ml/minute. Retention time: 16.53 minutes. Solvent A: H20/O.01% 
TFA: solvent B: CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The(E)-2(R)-l(S)-[(tetrahydro-2(RS)-pyranyloxy)cafbamoyl]-4- 
phenyl-3-butenyl]-2-(methanesulphonyl)-2M4-methoi^henyl)-4- 
methylvalerohydrazide used as the starting material was prepared as 
follows: 

In an analogous maimer to that described in Example 2, parts 
(iiiMv), starting from (E)-2(R)-ll(S)-(tert-butoxycarbonyl)-4-phenyl-3- 
butenyl]-4-methylvaleric add and 4-methoxyphenylhydrazide there was 
obtained (E)-2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4- 
phenyl-3-butenyll-2'-(methanesulphonyl)-2*-(4-metho:qnpli6nyl)-4- 
methylvalerohydrazide in the form of a white solid. 

(E)-2(R)-fl(SV-(Hvdroxvcarbamovl)-4-phenvl-3-butenvn-2'-(methane- 
sulphonvl)-4-methvl-2'-(2-meihvlphenvl)valerohY'^^f^7f^'|'*!^ 

In an analogous manner to that desmbed in the first paragraph 
of Example 2, starting from 0.37 g of (E)-2(R)-Il(S)-[(tetrahydro-2-(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3-butenyll-2'-(methanesulphonyl)-4- 
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methyl-2M2-methylphenyl)valerohydrazide there was obtained 0.192 g 
of (E)-2(R)- [l(S)-aiydroxycarbamoyl)-4-phenyl-3-butenyl].2'-(inethane- 
sulphonyl).4-methyl-2'-(2-methylphenyl)valerohydra2ide in the form of a 
cream coloiired solid. 

MS: 488 (M+H)+. 

HPLC: Gradient elution xising solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12.37 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CHsCN/0,085% TFA. Column type: HYPERPEP 300A. 

The(E)-2(R)-(l(S>[(tetrahydro-2.(RS).pyranyloxy)carbamoyl]-4. 
phenyl-3-butenyll-2'-(methanesulphonyl)-4-methyl-2'-(2-methylphenyl)- 
valerohydrazide used as the starting material was prepared as follows: 

(i) In an analogous manner to that described in Example 1, part (i), 
starting from 0.7 gof (E)-2(R)-[l(S)-(tert-butoxycarbonyl)-4-phenyl-3- 
butenyll^methylvaleric add and o-tolylhydrazine there was obtained 
0.5 g of (E).2(R)-ll(S)-(tert-buto:grcarbonyl)-4-phenyl-3-butenyl]-4- 
methyl-2'-(2-methylph€nyl)valerohydrazide in the form of a cream 
coloured solid. 

MS: 461(M+H)+. 

(ii) A solution of 0.16 g of (E)-2(R)-[l(S)-(tert-butoxycarbonyl)-4-phenyl- 
3-butenyl]-4-methyl-2'-(2-methylphenyl)valerohydrazide in 5 ml of 
dichloromethane was treated with 0.09 g of pyridine and 0.1 g of 
methanesulphonic anhydride. After stirring for 1.5 hours a further 
0.05 g of pyridine and 0.06 g of methanesulphonic anhydride were 
added and the mixture was stirred for a further 2 hours. The solvent 
was evaporated and the residue was partitioned between ethyl acetate 
and 5% citric acid solution. The ethyl acetate solution was washed with 
water, 5% aqueous sodium hydrogen carbonate solution and saturated 
sodium chloride solution and then dried over anhydrous magnesium 
sulphate. After evaporation of the solvent the residue was purified by 
flash chromatography on siUca gel using hexane/ ethyl acetate (6:1) for 
the elution. There was obtained 0.16 g of (E)-2(R)-[l(S)-(tert- 

butoxycarbonylH-phenyl-3-butenyl].2'-(methanesulphonyl)-4-methyl-2'- 
(2-methylphenyl)valerohydrazide in the form of a yellow gum. 
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(iii) The hydrazide prepared in the preceding paragraph was treated in 
an analogous maimer to that described in Example 1, part (iii), followed 
by that described in Example 2, part (v), to give (E)-2(R)-1(S)- 
[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'- 
(methanesulphonyl)-4-methyl-2'-(2-methylphenyl)valerohydra2ide in the 
fonn of cream coloured solid. 
MS: 572 (M+H)+. 

Example 10 

(E)-2(R)-fl(SUHvdroxvcarbonvlV4-phenvl-3-butenvll-2^(methane- 
siilphonvl)-4-methvl-2'. (l-naphthvlValerohvdraride 

In an analogous manner to that described in the first paragraph 
of Example 2, starting from 0.09 gof (E)-2(R).[l(S)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyll-4-phenyl-3-butenyll-2'-(methanesulphonyl)-4- 
methyl-2'-(l-naphthyl)valerohydrazide there was obtained 0.053 g of 
(E)-2(R)-Il(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2'-(methane8uI- 
I^onyl)-4-methyl-2'-(l-naphthyl)valerohydrazide in the form of a cream 
coloured solid. 
MS: 524(M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time 12.83 minutes. Solvent A: H20A)/1% TFA; solvent B: 
CH3CN/D.085% TFA. Column type: HYPERPEP 300A. 

The(E)-2(R)-ll(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyll-4- 
phenyl-3-butenyl]-2'-(methanesulphonyl)-4-methyl-2Ml- 
naphthyl)valerohydrazide used as the starting material was prepared as 
follows: 

In an analogous manner to that described in Example 9, parts (i)- 
(iii), starting from (E)-2(R)-[l(S)-(tert-butoxycarbonyl)-4-phenyl-3- 
butenylH-methylvaleric add and 1-naphtliylhydrazine there was 
obtained (E)-2(R)-ll(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4- 
phenyl-3-butenyll-2'-(methanesulphonyl)-4-mettiyl-2'-(l- 
naphthyl)valerohydrazide in the form of a cream colotired solid. 
MS: 608 (M+H)+. 
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(P)-y.(3.HYdroxYbenzvlVarR)-f1fS%aivrfrnY vcarhflTnnY l^-A-pko^^i,^^ 
butenYl]-2'-fmethan«>finlp Honvl)-4-mfittivlvalerft}ivHra^^ o 

In an analogous manner to that described in the first paragraph 
of Example 2, starting from 0.375 g of (E)-2'.(3-hydroxyben2yl)-2(R)- 

tl(S)-l(tetrahydro-2(RS)-pyranyloxy)carbonylI-4-phenyl-3-butenyl]-2'- 
(methanesulphonyD-l-methylvalerohydrazide there was obtained 0.29 g 

of(E).2'-(3-hydroxyben2yl).2(R)-[l(S).(hydroxycarbamoyl)-4-phenyI-3. 

butenyl]-2'.(methanesulphonyl)-4-methylvalerohydra2ide in the form of 
a white solid. 

MS: 503 (M+H)+. 

mnr (de DMSO at 353K): 10.23 (IH, br s); 10.09 (IH, s); 8.98 (IH, s); 
8.41 (IH, br s); 7.30 (4H, m); 7.18 (IH, m); 7.09 (IH, m) 6.83-6.73 (2H, 
m); 6.67 (IH, m); 6.24 (IH, d, J = 15.5 Hz); 6.05-5.94 (IH, m); 4.56-4.48 
(2H, m). 3.14 (3H, s); 2.55-2.45 (IH, m) 2.33-2.18 (2H, m); 2.16-2.02 (IH, 
m); 1.50-1.40 (IH, m); 1.38-1.21 (IH, m) 1.05-0.95 (IH, m); 0.75 (3H d J 
*7H2);0.71(3H,d,J=7H2). ' ' 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 mlAninute. 
Retention time: 10.95 minutes. Solvent A: H20/0.1% TFA; Solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The(E)-2'-(3-hydrorybenzyl)-2(R)-(l(S)-[(tetrahydro-2(RS)- 

pyranyloxy)carbonyl]-4-phenyl-3-butenyl]-2'-(methanesulphonyl)-4- 
methylvalerohydrazide used as the starting material was prepared as 
follows: 

In an analogous manner to that described in Example 9, parts (i)- 
(iii), starting from (E)-2(R)-[l(S)-(tert-butoxycarbonyl)-4-phenyl-3- 
butenylj.4.methylvaleric acid and 3-hydroxybenzylhydra2ine there was 
obtained (E)-2'-(3-hydroxyben2yl)-2(R)-[l(S)-[(tetrahydro-2(RS).pyranyl- 

oxy)carbamoyll-4-phenyl-3-butenyl]-2'-(methanesulphonyl)-4-methyl. 
valerohydrazide in the form of a white solid. 
MS: 588 (M+H)+. 



-34- 



(E)-y-(2.4-Difluorophenvl)-2(R)-ri(S)-aivdroxvcarbamovl)-4-phenvl-3- 
bTitenvn-2-(methaiiesulphonvl)-4-methYlvalerohvdrazdde 

5 

In an analogoxis manner to that described in the first paragraph 
of Example 2, starting fi-om 0.13 g of (E)-2'-(2,4-difluorophenyl)-2(R)- 
{l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyll-4-phenyl-3-butenyl]-2'- 
(methanesulphonyl)-4-methylvalerohydra2ide there was obtained 
10 0.083 g of (E)-2'-(2,4-difluorophenyl)-2(R)-[l(S)-(hydroxycarbonyl)-4- 
phenyl-3-butenyl]-2'-(methanesulphonyl)-4-methyIvalerohydrazide in 
the form of a white solid. 
MS: 510 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
15 increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 

Retention time: 12.37 minutes. Solvent A: HzO/O.VX) TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The(E)-2'-(2,4-difluorophenyl)-2(R)-[l(S)-I(tetrahydr«-2(RS)- 
20 pyranylo3cy)carbamoyl]-4-phenyl-3-butenyl]-2MmethanesuIphonyl>-4- 
methylvalerohydrazide used as the starting material was prepared as 
follows: 

In an analogous manner to that described in Example 2, parts 
25 (iiiHv), starting from E-2(R)-[l(SHtert-butoxycarbonyl)-4-phenyl-3- 
butenyll-4-methylvaleric add and 2,4-difluorophenylhydrazine there 
was obtained (E)-2'-(2,4-difluorophenyl)-2(R)-[l(S)[(tetrahydro-2(RS)- 
P3Tanyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'-(metfaanesulphonyl)-4- 
methylvalerohydrazide in the form of a white solid. 

30 

E^mppte 19 

(E)-2(R)-ri(S)-(Hvdroxvcarbamovl)-4-phepvI-3-butepvn.2'-(methane- 
sulDhonvl)-4-methvl-2'-(4-mtrophenvl)valerohvdrazide 

35 

In an analogous manner to that described in the first paragraph 
of Example 2, starting fi-om 0.1 g of (E)-2(R)-[(tetrahydro-2(RS)-pyranyl- 
o:^)carbamoyl]-4-phenyl-3-butenyl]-2'-(methanesulphonyl)-4-methyl-2'- 
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(4-mtrophenyl)valerohydrazide there was obtained 0.06 g of (E)-2(R)- 
[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenylJ-2'-(methaAesulphonyl)-4- 
methyl-2'-(4-mtrophenyl)-valerohydra2ide in the form of a yellow solid. 
MS: 519 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time 12.54 minutes. Solvent A: H2O; solvent B: CH3 CN. 
Column type: HYPERPEP 300A. 

The(E)-2(R)-((tetrahydro-2(RS)-pyranyloxy)carbamoyll-4-phenyl- 
3-butenyll-2'-(methanesulphonyl)-4-methyl-2'-(4-nitrophenyl)valero- 
hydrazide used as the starting material was prepared as follows: 

In an analogous manner to that described in Example 2, parts 
(iiiMv), starting from E-2(R)-[l(S)-(tert-butoxycarbonyl)-4-phenyl-3- 
butenyll-4-methylvaleric add and 4-nitrophenylhydra2ine there was 
obtained (E)-2(R).[l(S).[(tetrahydro-2(RS).pyranylo3^)carbamoyl]-4- 
phenyl.3-butenyl]-2'-(methanesulphonylH-meti^yl-2'-(4-mtrophenyl)- 
valerohydrazide in the form of a yellow solid. 

(E)-2'-AcetyI-2(R)-fl(SVfhvdrDTvrarh ^ Ovn-4-p he nvl-3-biitenvll-4- 
methvl-2'- (2-pvridvlWalerohvriTaTi^ ft 

In a manner to that described in the first paragraph of Example 
2, starting from 0.1 gof (E).2'-acetyl-2(R)-[l(S)-[(tetrahydro-2(RS). 
pyranyloxy)carbamoyll-4-phenyl-3-butenyll-4-methyl-2'-(2-pyridyl)- 
valerohydrazide there was obtained, after washing the ethyl acetate 
solution of the product with 2% aqueous sodium hydrogen carbonate 
solution to give the free base, 0.035 gof (E)-2'-acetyl-2(R)-[l(S)- 
(hydroxycarbamoyl)-4-phenyl-3-butenyl]-4-methyl-2'-(2- 
pyridyDvalerohydrazide in the form of a cream coloured solid. 
MS: 439 (M+H)+. 

HPLC: Gradient elution xising solvent A containing 5% solvent B for 
5 minutes increasing to 95% solvent B from 5 minutes to 20 minutes; 
flow rate 1 ml/minute. Retention time: 15.67 minutes. Solvent A: 
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H2O/0.1% TFA; solvent B: CH3CN/0.085% TFA. Column type: 
HYPERPEP 300A. 

The(E)-2'-acetyl.2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)- 
5 carbamoyll-4-phenyl-3-butenyl] -4-methyl-2'-(2-pyridyl)valerohydra2ide 
used as the starting material was prepared as follows. 

In an analogous manner to that described in Example 4, parts (i) 
and (ii), starting from (E)-2(R)-[l(SMtert-butoxycarbonyl)-4-phenyl-3- 
10 butenyl]-4-methyl-2'-(2-pyridyl)valerohydrazide there was obtained (E)- 
2'-acetyl-2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl- 
3-butenyl]-4-methyl-2'-(2-pyridyl)valerohydrazide in the form of a white 
solid. 

15 KYflTTi ple \^ 

(E)-2fRVri(SVfHvd roTveaThamovl)-4-phenYl-3-biit^nYll-g-(metb«ne- 

sulphQnvlV2^4w^iTnAtViv^va^fl^ohvdrft^ide 

20 Li an analogous manner to that described in the first paragraph 

of Example 2, starting from 0.122 g of (E)-2(R)-[l(S)-l(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-0ienyl-3-butenyll-2-(methanesulphonyl)-2',4- 
dimethylvalerohydrazide there was obtained 0.033 g of (E)-2(R)-I1(S)- 
(hydroaycarbamoyl)-4-phenyl-3-butenyll-2*-(methanesulphonyl)-2'4- 

25 dimethylvalerohydrazide in the foim of an off-white solid. 
MS: 412 (M+H)+. 

nmr (de DMSO): 10.56 (IH, s); 10.46 (IH, s); 8.75 (IH, s); 7.35-7.25 (4H, 
m); 7.23-7.15 (IH, m); 6.31 (IH, d, J = 15.5 Hz); 6.10-6.00 (IH, m); 3.06 
(3H, s); 3.04 (3H, s); 2.55-2.45 (IH, m); 2.37 (3H, m); 1.54-1.36 (2H, m); 

30 1.02-0.93 (IH, m); 0.84 (3H, d, J = 7 Hz); 0.81 (3H, d, J = 7.5 Hz). 

HPLC: Gradient elution using solvent A containing 10% solvent B for 
5 minutes increasing to 90% solvent B from 5 minutes to 20 minutes; 
flow rate 1 ml/minute. Retention time: 14.72 minutes. Solvent A: 
H2O/0.1% TFA; solvent B: CH3CN/0.085% TFA. Column type: 

35 HYPERPEP 300A. 
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The(E)-2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4. 

phenyl.3-butenyl]-2^methanesulphonyl)-2',4-dimethylvalen)hydrazide 
used as the starting material was prepared as follows: 

(i) A mixture of 11 g of pentafluorophenol and 4.12 g of 1,3- 
dicydohexylcarbodiimide in 50 ml of hexane was stirred at room 
temperature for 5 minutes. The resulting solid was filtered off, washed 
with hexane, dried and then added to a solution of 5.0 g of (E)-2(R)- 

[l(S)-(tert-butoxycarbonyl)-4-phenyl-3-butenyl]-4-methylvaleric add in 
50 ml of dimethoxyethane. The mixture was left to stand at 4^0 
overnight and then filtered to remove dicydohexylurea. The filtrate 
was evaporated, the residue was dissolved in 50 ml of didiloromethane 
and 3 ml of hydrazine hydrate were added to the solution obtained. The 
mixture was stirred for 6 hours and then washed in succession with 5% 
dtric add solution, saturated sodium hydrogen carbonate solution, 
water and saturated sodiimi chloride solution, dried over anhydrous 
magnesium sulphate and evaporated. Hie residue was triturated with 
hexane/ethyl acetate (4:1) and the resulting solid was filtered oflf. There 
were obtained 4.68 g of (E)-2(R)-[l(SMtert.butoxycarbonyl)-4-phenyl-3- 
butenyl]-4-methylvalerohydrazide in the form of an off-white solid. 
MS: 361 (M+H)+. 



(ii) In an analogous manner to that described in Example 9, parts (ii) 
and (iii), starting fiiom 8.96 gof (E)-2(R)-[l(SMtert.butoxycarbonyl)-4- 
phenyl.3-butenyl]-4-methylvalerohydrazide there were obtained 2.83 g 
of(E)-2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyll-4-phenyl-3- 

butenyll-2'-(methanesulphonyl)-4-methylvalerohydra2ide in the form of 
a white solid. 

MS: 482 (M+H)+. 

(iii) A solution of 0.34 g of the hydrazide prepared in the part (ii) in 
7 ml of dimethylformamide was treated with 0.126 g of methyl iodide 
and 0.293 g of anhydrous potassium carbonate. The mixture was 
stirred at room temperature for 3 hours and the volatiles were removed 
by evaporation. The residue was partitioned between ethyl acetate and 
6% dtric add solution. The ethyl acetate phase was washed with water 
and with saturated sodium chloride solution and then dried over 
anhydrous magnesium sulphate. Afl»r evaporation of the solvent the 
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residue was purified by flash chromatography on silica gel using 
hexane/ethyl acetate (4:1) and then hexane/ethyl acetate (2:1) for the 
elution. There was obtained 0.122 g of (E).2(R)-(l(S)-l(tetrahydro-2(RS). 
pyranyloxy)carbamoyll-4-phenyl-3-butenylJ-2-(methanesulphonyl)-2',4- 
5 dimethylvalerohydrazide in the form of a white solid. 

Example 16 

(E)-2(R)-fl(S)-(H vdroxvcarbamovl)-4-Dhenvl-3-butenvll.2'-(methane. 
10 sulphonvl)-4-methvlvalerohvdra2ide 

In an analogous manner to that described in the first paragraph 
of Example 2, starting fit)m 0.151 g of (E)-2(R)-[l(S)-[(tetrahydro-2(RS)- 
pyranyloay)carbamoyl]-4-phenyl-3-butenylJ-2'-(methanesulphonyl)-4- 
15 methyhralerohydrazide there was obtained 0.06 g of (E)-2(R)-[l(S)i- 
(hydro3iycarbamoyl)-4-phenyl-3-butenyl]-2'-(methanesiilphonyl)-4- 
methylvalerohydrazide in the form of a oflf-white solid. 
MS: 398 (M-t-H)-". 

nmr (de DMSO):10.55 (IH, s); 10.34 (IH, s); 9.52 (IH, s); 8.85 (IH, s); 
20 7.36-7.25 (4H, m); 7.23-7.16 (IH, m); 6.30 (IH, d, J = 15.5 Hz); 6.08-5.98 
(IH, m); 2.96 (3H, s); 2.56-2.46 (IH, m); 2.39-2.13 (3H, m); 1.53-1.33 
(2H, m); 1.01-0.93 (IH, m); 0.83 (3H, d, J = 6.5 Hz); 0.80 (3H, d, J = 7 
Hz). 

HPLC: Gradient elulion using solvent A containing 10% solvent B for 
25 5 minutes increasing to 90% solvent B from 5 minutes to 20 minutes; 
flow rate 1 ml/minute. Retention time: 14.13 minutes. Solvent A: 
H2O/0.1%TFA; solvent B:CH8CN/0.085%TFA. Colunmtype: 
HYPERPEP 300A. 

30 Example 17 

(E)-2'-Ben2vl-2(RVfl(S)-fhvdroxvcarbamovl)-4-phenvl-3-butenvll-2'- 
(Tnfit:>^f^7^f.« mlphonvl)-4-methvlvalerohvdrazide 

35 In an analogotis manner to that described in the first paragraph 

of Example 2, from 0.183 g of (E)-2'-ben2yl-2(R)-Il(S)-l(tetrahydro-2(RS)- 
P3rranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2-(methanesulphonyl)-4- 
methylvalerohydrazide there was obtained 0.142 g of (E)-2'-benzyl-2(R)- 
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[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenylJ-2'-(methanesulphonyl)-4- 
methylvalerohydrazide in the form of an oflT-white solid. 
MS: 488 (M+H)+. 

mnr (dg DMSO at 353K); 10.22 (IH, br s); 10.1 (IH.s); 8.40 (IH, br s); 
7.40-7.24 (9H, m); 7.22-7.15 (IH, m); 6.23 (IH, d, J = 15 Hz); 6.05-5.94 
(IH, m); 4.63 (2H, m); 3.15 (3H, s); 2.54-2.44 (IH, m); 2.31-2.17 (2H, m); 
2.14-2.01 (IH. m); 1.51-1.49 (IH, m); 1.34-1.18 (IH, m); 1.04-0.95 (IH ' 
m); 0.74 (3H, d, J = 6.5 Hz); 0.70 (3H, d, J = 7.0 Hz). 
HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12.18 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3C»I/0.085% TFA. Column type: HYPERPEP 300A. 

The(E).2'-benzyl-2(R).(l(S)-[(tetrahydro-2(RS)-pyranyloj^)car- 
bamoyl]-4-phenyl-3-butenyll.2'-(methanesulphonyl)-4-methylvalero. 
hydrazide used as the starting material was prepared in an analogous 
manner to that described in Example 15, part (iii), starting from (E)- 
(2R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3- 

butenyl]-2'-(methanesulphonyl)-4-methylvalerohydrazide by reaction 
with benzyl bromide. 



(E)-2(R)-f](3)-(Hvdroxvcarbamov1^ p henvl-.^-hntonvl1-2Vinftfhfl T^ft- 
SulphonYl)-2'-(4-metlinirY>>enzvn-4-Tnpt h ^alerQhviira9^.jo 

In an analogous manner to that described in the first paragraph 
of Example 2, starting from 0.105 g of (E)-2(R)-[l(S)-Ktetrahydro.2(RS)- 
pyranyloxy)carbamoylH-phenyl-3-butenyil-2'-(methanesulphonyl)-2'-(4. 
methoxybenzyl)-4-methylvalerohydrazide there was obtained 0.061 g of 

(E)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl].2'-(methane- 

sulphonyl).2'-(4-methoxybenzyl)-4-methylvalerohydra2ide in the fijrm of 
a white solid. 

MS: 518 (M+H)+. 

HPLC: Gradient elution using solvent A containing 35% solvent B for 
5 minutes increasing to 85% solvent B from 6 minutes to 20 minutes; 
flow rate 1 ml/minute. Retention time 7,20 minutes. Solvent A: 



-40- 



H20/0.1% TFA; solvent B: CH3CN/0.085% TFA. Column type: 
HYPERSIL300A. 

The(E)-2(RMl(S)-I(tetrahydro-2(RS)-pyranyloxy)carbainoyll-4- 
5 phenyl-3-butenyll-2'-(methanes\ilphonyl)-2'-(4-methoxybenzyl)-4- 

methylvalerohydrazide used as the starting material was prepared in 
an analogous manner to that described in Example 15, part (iii), 
starting from (E)-(2R)-Il(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]- 
4-phenyl-3-butenyl] -2'-(methanesulphonyl)-4-methylvalerohydrazide by 
10 reaction with 4-methozybenzyl bromide. 

(E)-y-Allvl-2(R)-ri(SV(hvdroxvcarbainovD-4-Dhenvl-3-butenvn-2'- 
15 (methanesulphoDvl)-4-methvlvalerohvra2ide 

In an analogous maimer to that described in the first pan^aph 
of Example 2, starting from 0.168 g of (E)-2'-allyl-2(R)-ll(S)- 
[(tetrahydro-2(RS)-pyranylosy)carbamoyl]-4-phenyl-3-butenyl]-2'- 
20 (methanesulphonylM-methylvalerohydrazide there was obtained 
0.013 g of (E)-2'-aUyl-2(R)-Il(S)-(hydroxycarbamoyl)-4-phenyl-3- 
butenyl]-2Mmethanesulphonyl)-4-methylvalerohydrazide in the form of 

a white solid. 
MS: 438 (M+H)+. 

25 nmr (de DMSO at 353K): 10.26 (IH, br s); 10.08 (IH, s); 8.44 (IH, br s); 
7.35-7.25 (4H, m); 7.22-7.15 (IH, m); 6.33 (IH, d, J = 15.5 Hz); 6.13-6.03 
(IH, m) 5.90-5.78 (IH, m); 5.28 (IH, m); 5.18 (IH, m); 4.05 (IH, m); 3.06 
(3H, s); 2.63-2.53 (IH, m); 2.44-2.25 (3H, m); 1.59-1.45 (2H, m); 1.14- 
1.03 (IH, m); 0.85 (3H, d, J = 7 H2); 0.82 (3H, d, J = 6.5 H2). 

30 HPLC: Gradient elution using solvent A containing 5% solvent B 

increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 11.36 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Colunm type: HYPERPEP 300A. 

35 The (E)-2'-allyl-2(R)-ll(S)-[(tetrahydro-2(RS)-pyranyloxy)car- 

bamoyll-4-phenyl-3-butenyl]-2'-(methanesulphonyl)-4-methylvalero- 
hydrstzide used as the starting material was prepared as described in 
Example 15, part (iii), starting from (E)-(2R)-[l(S)-[(tetrahydro-2(RS)- 
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pyraiiyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'-(methanesulphonyl)-4- 
methylvalerohydrazide by reaction with allyl bromide. 

(E)-2'-(4-Bromoben2vlV 2(R).rifS)-fbvdroxvcarhaTnovl)-4-Dhenvl-a. 
buteDvll-2'-(methanesn lDhonvl)-4-methvlvalerohvdra2ide 

In an analogous manner to that described in the first paragraph 
of Example 2, starting fi-om 0.215 gof (E)-2*-(4-bromobenzyl)-2(R)-{l<S)- 
[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenylJ-2'- 
(methanesulphonyl)-4-methylvalerohydrazide there was obtained 
0.147 g of (E>2'-(4-bromobenzyl)-2(R)-Il(S)-(hydrosycarbamoyl)-4- 

phenyl-3-butenyll-2'-(methanesulphonyl)-4-methylvalerohydrazidein 
tlie form of a white soUd. 

MS: 566/568 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention tune: 12.90 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Colunm type: HYPERPEP 300A. 

The(E)-2*-(4-bromobenzyl)-2(R).[l(S)-[(tetrahydro-2(RS)-Ryranyl- 
oxy)carbamoyl]-4-phenyl-3-butenyl]-2'-(methanesulphonyl).4-methyl- 
valerohydrazide used as the starting material was prepared in an 
analogous manner to that described in Example 15, part (iii), starting 
fi-om (E)-(2R)-[l(S)-I(tetrahydro-2(RS)-pyranyloxy)carbonyl]-4-phenyl-3- 
butenyll-2'-(methanesulphonyl)-4-methylvalerohydra2ide by reaction 
with 4-bromobenzyl bromide. 

Example 21 

(E)-2(R)-flfSUHvdrnYYcarbamovI M-Dhepvl-3.hutenvll-2'-fTi|^t^ flB^ 
s^phWYI)-4-methvl-2'-(4-T^^troben2vl)va]ftm}.v,^r^^ ^^ 

In an analogous manner to that described in the first paragraph 
of Example 2, fi-om 0.159 gof (E)-2(R)-[l(S).[(tetrahydro-2(RS)-pyranyl- 
o^)carbamoyl]-4-phenyl-3-butenyl]-2'-(methanesulphonyl)-4-methyl-2'- 
(4-mtrobenzyl)valerohydra2ide there was obtained 0.085 g of (E)-2(R)- 
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Il(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyll-2'-(methanesulphonyl)-4^ 
methyl-2'-(4-mtrobenzyl)valerohydrazide in the form of a white solid. 
MS: 533 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
5 increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time 12.14 minutes. Solvent A: H2O/0.1% TFA: solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The (E)-2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyll-4- 
10 phenyl-3-butenyl]-2'-(methanesulphonyl)-4-methyl-2'-(4-nitrobenzyl)- 
valerohydrazide used as the starting material was prepared in an 
analogous manner to that described in Example 15, part (iii), starting 
from(E)-(2R)-[l(S)-[(tetrahydro-2(RS)-pyranylo^)carbamoyll-4-phenyl- 
3-butenyl]-2'-(methanesulphonyl)-4-methylvalerohydrazide by reaction 
15 with 4-mtrobenzyl bromide. 

FyamplP. 22 

(E)-2(RVfl(SUHvd roxvcarbamovn-4.phenvl.3-butenvll-2'-(m6thane- 
20 snlphonvl)-4-methvl-2'-proDargvlvalerohvdra2ide 

In an analogous manner to that described in the first paragraph 
of Example 2, starting firom 0.13 g of (E)-2(R)-[l(S)-[(tetrahydro-2(RS)- 
pyranylo37)carbamoyl]-4-phenyl-3-butenyl]-2-(metiianesulphonyl)-4- 
25 methyl-2'-propargyIvalerohydrazide there was obtained 0.04 g Of (E)- 
2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyll-2*- 
(methanesulphonyl)-4-methyl-2'-propargylvalerohydrazide in the form 
of a white solid. 
MS: 436 (M+H)+. 

30 mnr (de DMSO): 10.57 IH, s); 10.54 (IH, s); 8.84 ( IH, br s); 7.35-7.25 
(4H, m); 7.22-7.16 (IH, m); 6.30 (IH, d, J = 15.5 Hz); 6.09-5.99 (IH, m); 
4.32-4.17 (2H, m); 3.44 (IH, s); 3.11 (3H, s); 2.63-2.54 (IH, m); 2.41-2.17 
(3H, m); 1.56-1.41 (2H, m); 1.03-0.93 (IH, m); 0.85 (3H, d, J * 7.0 Hz); 
0.81 (3H,d,J = 6.5 Hz). 

35 HPLC: Gradient elution using solvent A containing 40% solvent B 
increasing to 60% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 11.04 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 
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The(E)-2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbainoylJ-4- 
phenyl-3-butenyl]-2'-(methanesiilphonyl)-4-methyl-2'-propargylvalero- 
hydrazide used as the starting material was prepared in an analogous 
manner to that described in Example 15, part (iii), starting from (E)- 
(2R)-[l(S)-[(tetrahydro-2(RS)-pyranylosy)carbamoyl]-4-phenyl-3- 
butenyl]-2'-(methanesulphonyl)-4-methylvalerohydra2ide by reaction 
with propargyl bromide. 

(E)-2'-(CvanomethvlV2 fRVri(SV(hvdroxvcarbamovl)-4-phenvl-?. 
buteDvl]-2'-(methanesulphonvD-4-me thvlvalerohvdra7irifl 

In an analogous manner to that described in the first paragraph 
of Example 2, starting from 0.18 g of (E)-2-(cyanomethyl)-2(R)-[l(S)- 
Ktetrahydro-2(RS)-pyranylo3gr)carbamoyl]-4-phenyl-3-butenyll-2- 
(methanesvdphonyl)-4-methylvalerohydrazide there was obtained 
0.124 g of (E)-2'-(cyanomethyl)-2(R)-[(S)-(hydroxycarbamoyl)-4-phenyl-3- 
butenyl]-2 -(methanesulphonyl)-4-methylvalerohydrazide in the form of 
a white solid. 

MS: 437(M+H)+. 

mnr (ds DMSO): 10.94 (IH, s); 10.56 (IH, s); 8.56 (IH, br s); 7.37-7^5 
(4H, m); 7.23-7.15 (IH, m); 6.33 (IH, d, J = 16.5 Hz); 6.10-5.99 (IH, m); 
4.65 (2H, m); 3.17 (3H, s); 2.61-2.52 (IH, m); 2.40-2.19 (3H, m); 1.55- 
1.41 (2H, m); 1.06-0.95 (IH, m); 0.85 (3H, d. J = 7 Hz); 0.82 (3H, d, J = 
6.5 Hz). 

HPLC: Gradient elution using solvent A containing 5% solv«at B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 10.90 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.086% TFA. Column type: HYPERPEP 300A. 

The (E)-2*-(cyanomethyl)-2(R)-[l(S)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoylJ-4-phenyl-3-butenyl]-2'-(methanesulphonyl)-4- 
methylvalerohydrazide used as the starting material was prepared in 
an analogous manner to that described in Example 15, part (iii), 
starting from (E)-(2R)-ll(S)-[(tetrahydro-2(RS)-pyranylosy)carbamoyl]- 
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4-phenyl-3-butenyl]-2'-(methanesulphonyl)-4-methylvalerohydra2ideby 
reaction with bromoacetonitrile. 

(E)-2(R)-fl(S)-(Hvdroxvcarbamov]^-4- phenvl.3-butenvn-2'-(metliflpff. 
sulphonYl)-4-methvl-2V2.pb qnvlethvlWa1^mTiv^ray ^ -^ ^ 

In an analogous manner to that described in the first paragraph 
of Example 2, starting from 0.158 g of (E)-2{R)-[l(S)-[(tetrahydro-2(RS). 
pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'-(methanesulphonyl)-4- 
methyl-2'-(2-phenylethyl)valerohydrazide there was obtained 0.093 g of 

(E)-2(R)-[l(S)-(hydroxycarbamcyl)-4-phenyl-3-butenyI]-2'-methanesul- 

phonyl)-4-methyl-2'-(2-phenyIethyl)valerohydra2ide in the form of a 
white solid. 

MS: 502 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12.90 minutes. Solvent A: H2O/0.1% TFA: solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The(E)-2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl].4- 
phenyI-3-butenyll-2'-(methanesulphonyl)-4-methyl-2'-(2-phenylethyl)- 
valerohydrazide used as the starting material was prepared in an 
analogous maimer to that described in Example 15, part (iii), starting 
from(E)-(2R)-Il(S)-I(tetrahydro-2(RS)-pyranylo3ty)carbamoyl]-4-phenyl. 
3-butenyl]-2'-(methane8ulphonyl)-4-methylvalerohydrazide by reaction 
with 2-bromoethyl-benzene. 

(E)-2(R)-ri(S)-fHvdroTvc arbamovl)-4-phenvl-3.butenvn-2'-fTnAftif in«>. 
sulphonvl)-4-methvl-2'-(pbthflliTnii1nt nethvl)valerQhvdra2ide 

In an analogous maimer to that described in the first paragraph 
of Example 2, starting fix)m 0.187 g of (E)-2(R).[l(S)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl)-4-phenyl.3-butenylJ-2'-(methanesulphonyl)-4- 
methyl-2 '-(phthalimidometliyDvalerohydrazide there was obtained 
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0.127 g of (E).2(R)-Il(S)-(hydroxycarbamoyl).4-phenyl-3-butenylJ-2'- 

(methanesulphonyl)-4-methyl-2^phthalimidom€thyl)valerohydrazideii 
the form of a white solid. 

MS: 557 (M+H)+ 

nmr (de DMSO at 353K): 10.18 (IH, br s); 10.13 (IH, s); 8.40 (IH, br s); 
7.92-7.82 (4H, m); 7.32-7.25 (4H, m); 7.22-7.15 (IH, m); 6.30 (IH, d, J = 
15.5 Hz); 6.06-5.96 (IH, m); 5.30 (2H, s); 3.16 (3H. s); 2.56-2.43 (IH, m); 
2.40-2.21 (3H, m); 1.60-1.40 (2H, m); 1.10-0.99 (IH, m); 0.80 (3H, d, J = 
6.5 Hz); 0.77 (3H, d, J = 7.0 Hz). 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12.03 minutes. Solvent A: H2O/0.1% TFA: solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The(E)-2(R)-Il(S)-[(tetrahydK)-2(RS)-pyranyloxy)carbamoyl]-4- 
phenyl-3-butenyl]-2'.(methanesulphonyl)-4-methyl-2'-(phthalimido- 
methyl)valerohydrazide used as the starting material was prepared in 
an analogous manner to that described in Example 15, part (iii), 
starting from (EK2R).Il(S)-{(tetrahydro-2(RS).pyranyloxy)carbLnoyll- 

4-phenyl-3-butenyll-2'-(methanesulphonyl)-4-methylvalerohydrazideby 
reaction with N-bromomethylphthahmide. 

(g)-2fR)-[KS)-(Hvdroxvcarbamov1V4-p henvl-3-biiteTivll-2'-fmftt>i«T|«»- 
sulphonvl)-4-methvl.2'-f2-Dhth«TiTniH oethvl)valerohvdrazide 

In an analogous manner to that described in the first paragraph 
of Example 2, starting from 0.134 g of (E)-2(R)-[l(S)-I(tetrahydro-2(RS). 
pyranyloxy)carbamoyll-4-phenyl-3-butenyll-2'.(methanesulphonyl)-4- 
methyl-2'-(2-phthalimidoethyl)valerohydra2ide there was obtained 
0.108 g of (E)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2'- 

(methanesulphonyl)-4-methyl-2'-(2-phthaIimidoethyl)valerohydrazidein 
the form of a white solid. 

MS: 571 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 



•46. 



Retention time: 12.56 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The (E)-2(R)41(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyll-4- 
5 phenyl-3-butenyl]-2'.(methanesulphonyl)-4-methyl-2^2-phthalimido- 
ethyl)valerohydrazide used as the starting material was prepared in an 
analogous manner to that described in Example 15, part (iii), starting 
from (EM2R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoylM-phenyl- 
3-butenyl]-2'-(methanesulphonyl)-4-methylvalerohydra2ide by reaction 
10 with 2-bromoethylphthalimide. 

(E)>3>Cvclobutvl-2(RVri(S)-(hvdroxvcarbamovl)-4.Dhenvl>3-butenvn>g- 
15 (methanesiilphonvlV2'-phenvlpropionohvdrazide 

In an analogous manner to that described in the first paragraph 
of Example 2, starting from 0.159 g of (E)-3-cyclobutyl-2(R)-Il(S)-I(tetra- 
hydro-2(RS)-pyranyloxy)carbamoyll-4-phenyl-3-butenyll-2Mmethane- 
20 sulphonyl)-2'-phenylpropionohydrazide there was obtained 0.103 g of 
(E)-3-(yclobu1yl-2(R)-[l(S)-(hydroxycarbamoylM-phenyl-3-bute^^^^ 
(methanesulphonyl)-2'-phenylpropionohydrazide in the form of an ofT- 
white solid. 
MS:486(M+H)+. 

25 HPLC: Gradient elution usiz^ solvent A containing 5% solvent B 

increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12.12 nmiutes. Solvent A: H2O/0.1% TFA: solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

30 The (E)-3-cyclobutyl-2(R)4l(S)-[(tetrahydro-2(RS)-pyrany^ 

carbamoylH-phenyl-3-butenyl]-2'-(methanesulphonyl)-2'-phenyl- 
propionohydrazide used as the starting material was prepared as 
follows: 

35 In an analogous manner to that described in Example 2, parts (i)- 

(v), starting from 4-tert-butyl hydrogen 2(R)- 

(cyclobutylmethyl)succinate there was obtained (E)-3-cyclobutyl-2(R)- 
[l(S)-l(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyll-2'- 
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(methanesulphonyl)-2*-phenylpropionohydrazide in the form of a white 
solid. 

MS: 570 (M+H)+. 

(E)-3-CvcloDentvl-2fRV fl(S)-flivdroKvcarbamovn-4-Dhenv1-.S-butenvl1-2'- 
(metha nesvdDhoDvl)-2'-phenvlDropionohvdr«CT^ft 

In an analogous manner to that described in the first paragraph 
of Example 2, starting from 0.2 g of (E)-3-cyclopentyl-2(R)-[l(S)-((tetra- 
hydro-2(RS)-pyranylo3gr)carbamoyl]-4-phenyl-3-butenyl]-2'-(methane- 
siilphonyl)-2'-phenylpropionohydrazide there was obtained 0.132 g of 

(E)-3-cyclopentyl-2(R)-Il(S)-(hydro3grcarbamoyl)-4-phenyl-3-butenyl]-2'- 
(methanesulphonyl)-2 -phenylpropionohydraade in the form of a white 
solid 

MS: 500 (M+H)+. 

HPLC: Gradient elution using solvent A contaiiiing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/!minute. 
Retention time: 12.39 minutes. Solvent A: H20A).1% TFA; solvent B: 
CH3CN/0.085% TEA- Column type: HYPERPEP 300A. 

The(E)-3-cyclopentyl-2(R).[l(S)-[(tetrahydro-2(RS)-pyranyloxy)- 
carbamoyI]-4-phenyl-3-butenyll-2'-(methanesulphonyl)-2'-phenylpro- 
pionohydrazide used as the starting material was prepared as follows : 

In an analogous manner to that described in Example 2, parts (i)- 
(v), starting from 4-tert-butyl hydrogen 2(R)-(cyclopentybnethyl)- 
sucdnate there was obtained (E)-3-cyclopentyl.2-(R)-[l(S)-[(tetrahydro- 
2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'-(methane- 
sulphonyl)-2'-phenylpropionohydrazide in the form of a white solid. 
MS: 584 (M+H)+. 
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(E)-2'-(4-Bromophenvl)-2(R)-ri(S)-(hvdroxvcarbainovl)-4-Dhenvl^3- 
butenvn-2'-(methanesulphonvl)-4-methvlvalerohvHrq7nfift 

5 

In an analogous manner to that described in the first paragraph 
of Example 2, starting fix)m 0.35 gof (E)-2'-(4-bromophenyl)-2(R)-[l(S)- 
((tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'- 
(methanesulphonyl)-4-methylvalerohydrazide there was obtained 
10 0.272 g of (E)-2'-(4-bromophenyl)-2(R)-[l(S)-(hydroxycarbamoyI)-4- 

phenyI-3-butenyl]-2'-(methanesulphonyl)-4-methylvalerohydrazide in 
the form of an off-white solid. 
MS: 552 (M+H)+. 

mnr (de DMSO): 10.85 (IH, s); 10.31 (IH, br s); 8.48 (IH, br s); 7.58 (2H, 
15 m); 7.32 (2H, m); 7.29 (4H, m); 7.23-7.16 (IH, m); 6.23 (IH, d, J = 15.5 
Hz); 6.07-5.97 (IH, m); 3.23 (3H, s); 2.60-2.50 (IH, m); 2.41-2.12 (3H, 
m); 1.57-1.48 (IH, m); 1.47-1.35 (IH, m); 1.16-1.06 (IH, m); 0.85 (3H, d, 
J » 6.5 Hz); 0.78 (3H, d, J = 7.0 Hz). 

KPLC: Gradient elution using soly^t A containing 5% solvent B 
20 increasing to 95% solvent B over 15 minutes; flow rate 1 ml^ninute. 

Retention time: 13.41 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. 



The (E)-2'-(4-bromophenyl)-2<R)-[l(S)-[(tetrahydro-2(RS)-pyranyl- 
25 o:i^)carbamoyl]-4-phCTiyl-3-butenyl]-2'-(methanesulphQnyl)-4-methyl- 
valerohydrazide used as the starting mat^al was prepared as follows: 

In an analogous manner to that described in Example 2, parts 
(iii)-(v), starting fi-om (E)-2(R)-Il(S)-(tert-butosycarbonyl)-4-phenyl-3- 
30 butenyl]-4-methylvalenc add and 4-bromophenylhydTazine there was 
obtained (E)-2'-(4-bromophenyl)-2(R)-[l(S)-I(tetrahydro-2(RS>pyranyl- 
o^)carbamoyl] -4-phenyl-3-butenyl] -2'-(methanesulphonyl)-4-methyl- 
valerohydrazide in the form of a white solid. 
MS: 636/638 (M + H)+. 



35 
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(g)-gMtert-BulTl)-2(R)-rKSVfllvdrnTvrj>rK amovl)-4.nT.pnvl^.bntenv1]-y. 
(methapesulphnnvn ^methvlvfllerohydrflzide 

In an analogous manner to that described in the first paragraph 
of Example 2, fi-om 0.35 g of (E)-2'-(tert-butyl).2(R)-[l(S)-((tetrahydro- 
2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyll-2'-(methanesul- 
phonyl).4-methylvalerohydrazide there was obtained 0.272 gof (E)- 

2'(tert-butyl)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2'- 
(methanesulphonyl)-4-methylvalerohydrazide in the form of an off-white 
solid. 

MS: 454 (M+H)+ 

HPLX3: Gradient elution using solvent A containing 10% solvent B for 
5 minutes increasing to 90% sohrent B from 5 minutes to 20 minutes; 
flow rate 1 ml/minute. Retention time: 16.56 minutes. Solvent A: 
H2O/0.1% TFA: solvent B: CH3CN/0.085% TFA. Column type: 
HYPERSIL 300A. 

The(E)-2'-(tert-butyl).2(R)-[l(S)-I(tetrahydro-2(RS)-pyranyloxy)- 
carbamoyIl^.phenyl.3-butenyll-2'-(methanesulphonyl)-4-methylvalero- 
hydrazide used as the starting material was prepared as follows: 

In an analogous manner to that described in Example 2, parts 
(iii)-(v), starting from (E)-2(R).Il(SMtert.but<aycarbonyl).4.phenyl.3. 
butenyl]-4-methylvaleric acid and tert-buiylhydrazine there was 
obtained (E)-2Mtert-butyl)-2(R).[l(S).[(tetrahydro.2(RS). 

pyTanyloxy)carbamoyll-4-phenyl-3-butenyl]-2Mmethanesulphonyl)-4- 
methylvalerohydrazide in the form of a white solid. 
MS:537(M + H)+ 

Example 31 

(E)-2MCYlcohexvhnethvl)-2fR)-ri(S^.nivHr o xvcarbaTT.nvn-4.phenvl.a- 
but^nvl]-2'-rmethaDesu1phonvl)-4-TnPt>^ vlvalerobY /l,.a^^o 



In an analogous manner to that described in the first paragraph 
of Example 2, starting from 0.149 g of (E)-2'-(cyclohexyhnethyl)-2(R)- 
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[l(S)-[(tetrahy(iro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-buten^ 
(inethanesiilphonyl)-4-methylvalerohydrazide there was obtained 
0.116 g of (E>2 -(cyclohexylmethyl)-2(R)-[l(S)-Qiydroxycarbainoyl)-4- 
phenyl-3"butenyl]-2^methanesiilphonyl)-4-methylvalerohydra2ide in 
5 the form of a white solid 
MS: 494 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 13.67 minutes. Solvent A: H20/0.1% TFA; solvent B: 
10 CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The (E)-2'-(cyclohexyhnethyl)-2(R)-Il(S)-[(tetrahydro.2(RS)- 
P3rranyloxy)carbamoyl]-4-phenyl-3-butenyll-2*-(methanesulphonyl)-4- 
methylvalerohydrazide used as the starting material was prepared in 
15 an analogous manner to that described in Example 15, part (iii), . 

starting from (E)-(2R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyll- 
4*phenyl*3-butenyl] -2'-(methanesulphonyl)-4-methylvalerohydrazide by 
reaction with cyclohexylmethyl bromide. 

20 TCir^impIp .^9 

2(RVri(R)-(Hvdroxvcfl rhaTnftYl).9>phthflHTniftfM>tl^Yl V 
sulphonvl)-4'methvlV4-methvl-2-phenvlval *^rnhYdrA7iHe 

25 In an analogous manner to that described in the first paragraph 

of Example 2, starting from 0.14 g of 2(R)-Il(R)-[(tetrahyro-2(RS)- 
pyranylosy)carbamoyl]-2-phthalimidoethyl]-2Xmethanes\ilphoxiyl 
methyl-2*-phenylvalerohydrazide there was obtained 0.092 g 2(R)-I1(R)- 
0iydror7carbamoyl)-2-phthalimidoethyl]-2'-(methanesulphonyl)-4- 

30 methyl-2'-phenylvalerohydrazide in the form of a white soUd. 
MS: 517 (M+H)-^. 

Hff^LC: Gradient elution using solvent A containing 10% solvent B for 
5 minutes increasing to 90% solvent from 5 minutes to 20 minutes; flow 
rate 1 ml/minute. Retention time: 15.52 minutes. Solvent A: H2O; 
35 solvent B: CH3CN. Column type: HYPERPEP 300A. 
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The2(R)-[l(R)-[(tetrahyro-2(RS)-pyranylo3cy)carbamoyll-2-phthal- 
iimdoethyl]-2'-(methanesxilphonyl)-4-methyl-2'-phenylvalerohydrazide 
used as the staitrng material was prepared as follows: 

In an analogous manner to that described in Esample 2, parts 
(iii)-(v), starting from 2(R)-[l(R)^tert-butoxycarbonyl)-2-phthalimido- 
ethyl]-4-methylvaIeric acid and phenylhydrazine there was obtained 
2(R)-Il(R).Ktetrahydro-2(RS)-pyranyloxy)carbamoyl]-2-phthalimido- 

ethyl)-2'.(methanesulphonyl)-4-methyl-2 -phenylvalerohydrazide in the 
form of a white solid. 

MS: 601 (M + H)+ 

Example 33 

2(RV^2-Rftn»i»r»i<^ft,^(P)-( hvd^OTvrarhamovDethvn■2WTnAt■bflnP. 
sulphonvl^-4-methvl-2'.phenvlvfllAY ohvdra2ide 

In an analogous manner to that described in the first paragraph 
of Example 2, starting from 0.084 g of 2(R)-[2-ben2amido-l(R)-[(tetra- 

hydro-2(RS)-pyranylo3ty)carbamoyl]ethyl)-2-(methanesulphonyl)-4- 
methyl-2'-phenylvalerohydrazide there was obtained 0.055 g of 2(R)-(2- 

ben2amido-l(R)-(hydroxycarbamoyl)ethyll-2*-(methanesulphonyl)-4- 
methyl-2'-phenylvalerohydra2ide in the form of a white solid. 
MS: 491 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B for 
5 minutes increasing to 95% solvent B irom 5 minutes to 20 minutes; 
flow rate 1 ml/minute. Retention time: 15.54 minutes. Solvent A: 
H2O/0.1% TFA; solvent B: CH3CN/0.085% TPA. Column type: 
HYPERPEP 300A. 

The2(R).[2-ben2amido-l(R)-[(tetrahydro-2(RS)-pyranyloxy)- 
carbamoyllethyll-2'-(methanesulphonyl)-4-methyl-2-phenylvalen)- 
hydrazide used as the starting material was prepared as follows: 

(i) A solution of 0.705 g of 2(R).[l(R).(tert-butoxycarbonyl)-2- 
phthalimidoethyl]-2'-(methanesulphonyl)-4-methyl-2'- 
phenylvalerohydrazide in 15 ml of methanol was treated with 0.51 ml of 
hydrazine hydrate. The mixture was stirred under nitrogen overnight 
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and then evaporated. The residue was stirred with 25 ml of 
dichloromethane/methanol/acetic acid/water (120:15:3:2). After 2 hoxirs 
the precipitated solid was removed by filtration and the filtrate was 
evaporated. The residue was purified by chromatography on Kieselgel 
5 60 using dichlormethane/methanol/acetic addAvater (240:24:3:2) for the 
elution. Fractions containing the amine product were combined and 
evaporated, and the residue was dissolved in 30 ml of dichloromethane 
and washed with three 10 ml portions of saturated sodium hydrogen 
carbonate solution. After drsdng over anhydrous magnesium sidphate 
10 the solution was evaporated to give 0.42 g of 2(R)-I2-amino-l(R)-(tert- 
butoxycarbonyl)ethyl]-2Mmethanesulphonyl)-4-methyl-2*- 
phenylvalerohydrazide in the form of a pale yellow foam. 
MS:428(M+H)+ 

15 (ii) A mixture of 0.42 g ottbe amine prepared in part (i) and 0.138 g of 
benzoic acid in 7 ml of dimethylformamide was cooled to O^C while 
stirring and 0.335 g of l-^th7l-3-(3-dimethylaminopropyl)carbodiimide 
was added. The mixture was left to come to room temperature and was 
stirred overnight. The solvent was evaporated and the residue was 

20 partitioned between ethyl acetate and saturated sodium hydrogen 

carbonate solution. The ethyl acetate layer was washed in succession 
with saturated sodium hydrogen carbonate solution, 5% citric acid 
solution, water and saturated sodium chloride solution and then dried 
over anhydroiis magnesium sulphate. The ethyl acetate was evaporated 

25 and the residue was triturated with a mixture of ether and hexane to 
give 0.331 g of 2(R)-[2-ben2amido-l(R)-(tert-butoxycarbonyl)ethyl)-2'- 
(methanesulphonyl)^methyl-2 *phenylvalerohydrazide in the form of 
an ofF-white solid. 
MS: 532 (M+H)+ 

30 

(iii) In an analogous manner to that described in Example 2, parts (iii)- 
(v), starting fi-om 2(R)-l2-benzamido-l(R)-(tert-butoxycarbonyl)ethyl]-2'- 
(methanestdphonyl)-4-methyl-2*-phenylvalerohydra2ide there was 
obtained 2(R)- [2-benzamido-2(R)- [(tetrahydro-2(RS)-p3n:anyloxy)carbam- 
35 oyl] ethyl] -2'-(methanesidphonyl)-4-methyl-2'-phenylvalerohydra2ide in 
the form of a white solid 
MS: 575 (M+H)+. 
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ExamDle34 

2(R)-f2-f(5-Bromo-2-filT^lWboTani,Hn ] .l(RVfhvHrnTvcarbaninv1^ttiY| ]. 

2'-(methanesulphonvl)-4-methvl.2'.p hA pvlvalerohv«ir^ r^-^o 

In an analogoxis manner to that described in the first paragraph 
of Example 2, starting from 0.195 g of 2(R).[2-K5-bromo.2-furyl)carbox- 
amidoJ-l(R).[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]ethyl]-2'- 
(methanesulphonyl)-4-methyl-2'-phenylvalerohydra2ide there was 
obtained 0.127 g of 2(R)-[2-I(5-bromo-2-furyl)carboxamido)-l(R)- 
(hydroxycarbamoyl)ethylJ-2'-(methanesulphonyl)-4-methyl-2'- 
phenylvalerohydrazide in the form of a cream coloxired solid. 
MS: 560(M+H)+ 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 10.69 minutes. Solvent AA H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The2(R)-I2-[(5-bromo-2-£uryl)carboxamidol-l(R).[(tetrahydro- 
2(RS)-pyranylo^)carbamoyl]ethyll-2'-(methanesulphonyl>4-methyl.2'- 
phenylvalerohydrazide used as the starting material was prepared as 
follows: 

In an analogous manner to that described in Example 33, parts 
(ii) and (iii), starting from 2(R)-[2-amino-l(R)-(tert- 
butoxycarbonyl)ethyl]-2'-(methanesulphonyl)-4-methyl-2*- 
phenylvalerohydrazide and 5-bromo-2-furoic add there was obtained 

2(R)-[2-((5-bromo-2-furyl)carboxamido]-l(R).Ktetraliydro-2(RS)- 
pyranyloxy)carbamoyl]ethyl]-2'-(methanesulphonyl)-4-methyl.2'- 
phenylvalerohydrazide in the fonn of an off-white solid. 
MS: 644 (M+H)+. 
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2(R)4iai)>(Hvdroxvcarbamovl)-24(2-thiazolv]V^rWaTnido1ethvl^ 
(methanesulphonvl)>4-methvl-2^-pheDvlv alArnhyHrft Thrift 

In an analogoiis manner to that described in the first paragraph 
of Example 2, starting from 0.1 g of 2(R)-[l(R)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-2-[(2-thia2olyl)carboxaiaidolethyl]-2'-(methane- 
sulphonyl)-4-methyl-2'-phenylvalerohydrazide there was obtained 
0.041 g of 2(R)-[l(R).(hydroxycarbamoyl)-2-[(2-thia2olyl)carbox- 
amido]ethyl]-2'-(methanestilphonyl)-4-methyl-2'-phenylvalerohydrazide 
in the form of a off-white solid. 
MS: 498 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 10.14 minutes. Solvent A: H2O/ 0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The 2(R)-Il(R)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyll-2-[(2- 
thiazolyl)carboxamido]ethyl]-2'-(methanesulphonyl)-4-methyl-2*-ph 
valerohydrazide used as the starting material was prepared as follows: 

In an analogous manner to that described in Example 33, parts 
(ii) and (iii), starting from 2(R)-[2-amino-l(R)-(tert- 
buto^carbonyl)ethyl]-2-(methanesidphonyl)-4*methyl-2'- 
phenylvalerohydrazide and 2-thiazolecarboxyUc acid there was obtained 
2(R)-[l(R)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-2-I(2- 
thiazolyl)carboxamido]ethyll-2'-(methanesulphonyl)-4-methyl-2*- 
phenylvalerohydrazide in the form of a white soUd. 
MS: 582 (M+H)+. 

2(R)41(R)-(HvdroxvcarbamovlV24(2-tb i^TiYl)r^rhnTflTTii dolethvll-2'- 
(methanesu lphonvl)-4-methvl>2^DhenvlvalerQhvdra2ide 



In an analogous manner to that described in the first paragraph 
of Example 2, starting from 0.2 g of 2(R)-ll(R)-[(tetrahydro-2(RS)- 
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pyranyloxy)carbamoyl]-2-[(2-thienyl)carboxamido]€thyl]-2'-(methane- 
sulphonyl)-4-methyl-2'-phenylvalerohydrazide there was obtained 
0.115 g of 2(R)-[l(R)-(hydroxycarbainoyl)-2-I(2- 
thieiiyl)carboxamido]ethyll-2'-(methanesulphonyl)-4-methyl-2*- 
5 phenylvalerohydrazide in tlie form of a white soUd. 
MS: 497 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 10.39 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
10 CH3CN/0.085%TFA. Column type: HYPERPEP 300A. 

The2(R)-Il(R)-l(tetrahydro.2(RS)-pyranyloxy)carbamoyl]-2-[(2- 
thienyl)carboxamidolethyl]-2-(methanesulphonyl)-4-methyl-2'-phenyl- 
valerohydrazide used as the starting material was prepared as follows: 

15 

In an analogous manner to that described in Example 33, parts 
(ii) and (iii), starting from 2(R)-[2-amjno-l(RMtert- 
buto3^ycarbonyl)ethyl]-2'-(methanesulphonyI)-4-methyl-2'- 
phenylvalerohydrazide and thiophene-2-carbozylic add th^re was 
20 obtained 2(R)-[l(R)-I(tetrahydro-2(RS)-pyranyloxy)carbamoyll-2-[(2- 
thienyl)carboxamido]e1±iyl]-2'-(methanesulphonyl)-4-methyl-2- 
phenylvalerohydrazide in the form of a white soUd. 
MS: 581 (M+H)+. 

25 ^.TUTTipi^ ay 

2(R)-ri(RUHvd roxvcarbamovlV2-(3-phenvlureido)ethvll-2'-(methane- 
sulphonvl)-4-methvl-2^phenvlvalerohvdrazide 

30 In an analogous manner to that described in the first paragraph 

of Example 2, starting from 0.157 g of 2(R)-[l(R)-l(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-2-(3-phenylvireido)ethyl]-2'-(methanesulphonyl)- 
4-methyl-2'-phenylvalerohydrazide there was obtained 0.072 g of 2(R)- 
[l(R)-(hydroxycarbamoyl)-2-(3-phenylureido)ethyll-2-(methane- 

35 sulphonyl)-4-methyl-2'-phenylvalerohydrazide in the form of a white 
solid. 

MS: 507 (M+H)+. 
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HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate Iml/minute. 
Retention time 10.91 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085%TFA. Column type: HYPERPEP 300A. 

The2(R)-[l(R)-I(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-2-(3- 
phenylureido)ethyl]-2'-(methanesulphonyl)-4-methyl.2'-phenylvalero- 
hydrazide used as the starting material was prepared as follows: 

(i) A mixture of 0.8 g of 2(R)-I2-amino-l(R).(tert-butoxycarbonyl)ethyl]- 
2'-(methanesulphonyl)-4-methyl-2'-phenylvalerohydrazide, prepared as 
described in Example 33, part (i), 0.325 ml of N,N- 
diisopropylethylamine and 0.21 ml of phenyl isocyanate in 10 ml of 
dimethylformamide was stirred at 60oC under nitrogen for 2.5 hours. 
The solvent was evaporated and the residue was partitioned between 
ethyl acetate and IM hydrochloric acid. The ethyl acetate solution was 
separated and washed with sodium hydrogen carbonate solution and 
witii saturated sodium chloride solution, dried over anhydrous 
magnesium sulphate and evaporated. The residue was triturated with 
diethyl ether and there was obtained 0.705 g of 2(R)-[l(R)-(tert- 
butoxycarbonyl)-2-(3-phenyluieido)ethyl]-2'-(methanesulphonyl)-4- 
methyl-2'-phenylvalerohydrazide in the fonn of a white solid. 

MS: 547 (M+H)+. 

(ii) In an analogous manner to that described in Example 2, parts (iii)- 
(v), starting from the hydrazide prepared in the preceding paragraph 
there was obtained 2(R)-(l(R)-[(tetrahydro-2-(RS)- 
pyranyloxy)carbamoylJ-2-(3-phenylureido)ethyl]-2'-(methanesulphonyl)- 
4-methyl-2'-phenylvalerohydrazide in the form of a white solid. 

MS: 590 (M+H)+. 

2(R)-fl(R).(Hvdroxvcar>iflmnYlV?- f(2-thienvnaulp>innaw^idolethvll-2'- 
(methanesulphonvn-4-m ethvl-2'-DhenvlvalerohvdraMdp 



In an analogous manner to that described in the first paragraph 
of Example 2, starting from 0.28 g of 2(R)-[l(R).[(tetrahydro-2(RS)- 
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pyranyloxy)carbamoylJ-2-[(2-thienyl)siilphonainido]ethyl]-2Mmethane- 
sulphonyl)-4-methyl-2'-phenylvalerohydrazide there was obtained 
0.066 g of 2(R)-[l(R)-(hydroxycarbainoyl)-2-[(2- 

thienyl)sulphoBamido]ethyl]-2'-(methaiiesulphonyl)-4-methyl-2- 
phenylvalerohydrazide in the form of a white solid. 
MS: 533 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 10.65 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH8CN/0.085% TFA. Column type: HYPERPEP 300A. 

The2(R)-[l(R)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-2-I(2- 
thienyl)sulphonamido]ethyll-2'-(methanesulphonyl)-4-methyl-2'- 
phenylvalerohydrazide used as the starting material was prepared as 
follows: 

(i) A solution of 0.504 g of 2(R)-[2-amino-l(R)-(tert- 
butoxycarbonyl)ethyl]-2'.(methanesulphonyl)-4-inethyI-2'- 
phenylvalerohydrazide in 20 ml of dichloromethane was cooled to O^C 
while stirring and 0.242 g of 2-thiophenesulphonyl chloride was added. 
The mixture was left to come to room temperature and was stirred 
overnight. The solvent was evaporated and the residue was partitioned 
between ethyl acetate and 5% aqueous citric acid solution. The ethyl 
acetate layer was washed with saturated sodium hydrogen carbonate 
solution and then with saturated sodium chloride solution, dried over 
anhydrous magnesium sulphate and evaporated. The residue was 
triturated with ether and there was obtained 0.487 g of 2(R)-Il(R)-(tert- 
butoxycarbonyl)-2-[(2-thienyl)sulphonamido]ethyl]-2'-(methane- 

suIphonyl)-4-methyl-2'-phenylvalerohydra2ide in the fonn of a white 

solid. 

MS:574(M+H)+. 

(ii) In an analogous maimer to that described in Example 2, parts (iii)- 

(v), starting from the hydrazide prepared in the preceding paragraph 

there was obtained 2(R)-(l(R)-[(tetrahydro-2(RS)- 

pyranyloxy)carbamoyl]-2-[(2-thienyl)sulphonamido]ethyl]-2'- 

(methanesulphonyl)-4-methyl-2'-phenylvalerohydrazide in the form of a 
white solid. 
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MS: 581 (M+H)+. 

Example 39 

5 (EV2^>(Ben2vls\ilphoDvlV2(R)41(SVaivdroxvcar HfliTinYl)>^phpnYl^ 
butenvl1-4-methvl-2^-phenvlv a1prn>>yflragiiip 

In an analogoris manner to that described in the first paragraph 
of Example 2, starting firom 0.1 g of (E)-2'-(benzylsulphonyl)-2(R)-[l(S)- 
10 [(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-4- 

methyl-2'-phenylvalerohydrazide there was obtained 0.051 g of (E)-2*- 
(benzyls\ilphonyl)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyll-4- 
methyl-2'-phenylvalerohydrazide in the form of a white solid. 
MS: 550 (M+H)+. 

15 HPLC: Gradient elution using solvent A containing 5% solvent B . 

increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 13.62 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

20 The (E)-2'-(ben2ylsulphonyl).2(R)-[l(S)-[(tetrahydro-2(RS)- 

pyranylo3^)carbamoyl]-4-phenyl-3-butenyll-4-methyl-2*-phenylvalero- 
hydrazide used as the starting material was prepared as follows: 

(i) In an analogous maimer to that described in Example 1, part (ii)^ 
25 starting firom 0.3 g of (E)-2(R)-[l(SHtert-buto^carbonyl)-4-phenyl-3- 
butenyl]-4-methyl-2'-phenylhydrazide and 0.543 g of benzylsulphonyl 
chloride there was obtained 0.316 g of (E)-2 -(ben2ylsulphonyl)-2(R)- 
[l(SHtert-buto^carbonylH-phenyl-3-butenyll-4-methyl-2'- 
phenylhydrazide in the form of a white solid. 
30 MS: 591 (M+H)+. 

(i) In an analogous maimer to that described in Example 1, part (iii), 
and Example 2, part (v), fi*om the hydrazide prepared in the preceding 
paragraph there was obtained (E)-2-(benzylsulphonyl)-2(R)-[l(S)-[(tetra- 
35 hydro-2(RS)-pyranyloxy)carbonyl]-4-phenyl-3-butenyll-4-methyl-2'- 
phenylvalerohydrazide in the form of a white solid. 
MS: 634 (M+H)+. 
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EMinDle4Q 

(g)-2(RVri(S)-(HYdroyvcarbamovn-4.p henvI.3-buteTivll-2'-(mftt.hfln<>. 
sqlphonvl)-3-methvl-y. phenvlhiH:v^ hY^r5.f^^^ 

In an analogous manner to that described in the first paragraph 
of Example 2, starting fi-om 0.098 g of (E)-2(R)-[l(S)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3.butenyll-2'-(methanesu]phonyl)-3- 
methyl-2'-phenylbutylhydra2ide there was obtained 0.054 g of (E)-2(R)- 

[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2'-(methanesulphonyl)-3- 
methyl-2'.phenylbutylhydra2ide in the form of an oflF-white solid. 
MS: 460 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 11.72 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The(E)-2(R).[l(S)-l(tetrahydro-2(RS)-pyranyloxy)carbamoyll-4- 
phenyl-3-butenyl].2'-(methanesulphonyl)-3-methyl-2*-phenylbutyl- 
hydrazide used as the starting material was prepared as follows: 

In an analogous manner to that described m Example 2, parts (i)- 
(v), starting firom 4-tert-butyl hydrogen 2(R)-isoprqpylsuccinate there 
was obtained (E)-2(R)-[l(S)-[(tetrahydro-2(RS)-pyranylo^)carbamoyll-4- 
phenyl-3-butenyl]-2'-(methanesulphonyl)-3-methyl-2'-phenyn)utyl- 
hydrazide in the form of a white solid, 
MS: 544 (M+H)+. 

(E)-g-Acetv]»2(R>-flfRUb vdroxvcarhflmovn-4.phftnvl.3.butenvl1-4- 
methvl-2'- pheDvlvalftTohvdraride 

In a manner analogous to that described in the first paragraph of 
Example 2, starting fi-om 0.23 g of (E)-2'-acetyl-2(R)-Il(S)-[(tetrahydro- 
2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyll-4-methyl-2-phenyl- 
valerohydrazide there was obtained 0.09 g of (E)-2 -acetyl-2(R)-[l(S)- 
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(hydrosycarbamoyl)-4-phenyl-3-butenyl]-4-methyl-2*-phenylvalero- 
hydrazide in the form of a white solid. 
MS: 438 (M+H)+. 

HPIX: Gradient elution using solvent A containing 5% solvent B 
5 increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 11.29 minutes. Solvent A: H20/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPEKPEP 300A. 

The (E)-2'-acetyl-2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)- 
10 carbamoyl]-4-phenyl-3-butenyl]-4-methyl-2 -phenylvalerohydrazide used 
as the starting material was prepared in a manner analogous to that 
described in Example 4, parts i)-ii), starting from (EV2(R)-[l)RHtert- 
butoxycarbonyl)-4-phenyl-3-butenyll-4-methylvaleric acid prepared as 
described in Example 2, part (i). 

15 

(EV2^(Ethvlcarbam ovlV2(RVri(SVflivdroxvcarbamovl)-4^^ 
butenvll-4"methvl-2'>phenvlvalerohvdra2ide 

20 

A solution of 0.190 g of (E)-2^-(ethylcarbamoyl)-2(R)-[l(S)-[(tetra- 
hydro-2(RS)-pyranyloxy)carbamoyll-4-phenyl-3-butenyl)-4-methyl-2- 
phenylvalerohydrazide in a mixture of 2 ml of dichloromethane and 
0.5 ml of methanol was treated with 9 ml of methanesulphonic add. 

25 The mixture was stirred for 2 hours at room temperature and the 

solvent was evaporated. The residue was triturated with 5% sodium 
hydrogen carbonate solution and dissolved in diethyl ether. The 
solution was dried over magnesium svilphate and evaporated to a gum. 
Chromatography on silica gel using dichloromethane/methanol (19:1) 

30 for the elution yielded 0.02 g of (E).2^-(ethylcarbamoyl)-2(R)-[l(S)- 
(hydro^carbamoyl)-4-phenyl-3-butenyl]-4-methyl-2'-phenylvalero- 
hydrazide as a white solid. 
MS: 467 (M+H)+. 

HPLC: Gradient elution using solvent A containing 40% solvent B 
35 increasing to 60% solvent B over 15 minutes; flow rate 1 ml per minute. 
Retention time: 11.80 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 
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The (E).2Methylcarbamoyl)-2(R)-[l(S)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]^.phenyl-3-butenyl]-4-methyl.2-phenylv^ 
hydrazide used as the startiiig material was prepared as follows: 

(i) 0.8 g of (E)-2(R).[l(S)-tert-butoxycarboiiyl-4-phenyl-3-butenyl]-4- 
inethyl-2'-phenylvalerohydra2ide, prepared as described in Example 2, 
part (iii), in 8 ml of dry dichloromethane was heated at O^C imder 
nitrogen with 0.88 ml of ethyl isocyanate and the mixture was stirred 
overnight at room temperature and then evaporated to a gum. Chroma- 
tography on siHca gel using hexane/ethyl acetate (2:1) for the elution 
yielded 0.65 g of (E)-2Methylcarbamoyl)-2(R)-Il(SMtert-butoxy- 
carbamoyl)-4-phenyl-3-butenylH-methyl-2'-phenylvalerohydrazide as a 
white foam. 

(ii) 0.64 g of the tert-butyl ester prepared according to part (i) was 
treated with a solution of 50% trifluoroacetic add in dichloromethane 
for 3 hours at room temperature and evaporated. Toluene was added 
twice and evaporated each time. The residue was purified by 
chromatography on silica gel using dichloromethane/methanol (19:1) for 
the elution to yield 0.36 g of (E)-2'-(ethylcarbamoyl)-2(R).Il(S)-carboxy- 
4-phenyl-3-butenyl]-4-methyl-2'-phenylvalerohydrazide as a glass. 

(iii) 0.35 g of the carboxylic add prepared according to part (ii) was 
dissolved in 3 ml of dimethylformamide, cooled to O^C and treated with 
0.26 g of 0-(tetrahydro-2H-pyran-2(RS)-yl)hydroxylamine and 0.215 g of 
l-ethyl-3-(3-dunethylaminopropyl)carbodiimide hydrochloride. The 
mixture was stirred overnight at room temperature and then poured 
into water. The solid was removed by filtration and washed in sequence 
with 2M hydrochloric add solution, water, 5% sodium hydrogen 
carbonate solution and water and then dried in vacuo. Chromatography 
on silica gel using hexane/ethyl acetate (1:1) for the elution yielded 0.2 g 
of(E)-2'.(ethylcarbamoyl)-2(R).Il(S)-l(tetrahydro-2(RS)-pyranyloxy)- 

carbamoyl]-4-phenyl-3-butenyl]-4-methyl-2'-phenylvalerohydrazide as a 
white foam. 

MS: 551 (M+H)+. 
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(E)-2'-(Benzvlcarbamovl )-2(R)-ri(S)-fhvdro3cvcaAamovn-4-Dhenvl-3- 
butenvll-4-methvl-2'-phenvlvalerQhvHrflri<^^ 

0.17 g of (E)-2'-(benzylcarbainoyl)-2(R)-Il(S)-{(0-tert- 

butyldimethylsilyl)hydroxyMrbamoyl}-4-phenyl-3-butenyll-4-methyl-2'- 
phenylvalerohydrazide was stirred in 5 ml of acetic 
acid/water/tetrahydrofuran (3:1:1) for 1.5 hoiirs at room temperature. 
The solvent was evaporated and the residue was triturated with diethyl 
ether to give 0.03 g of (E)-2'.(benzylcarbamoyl)-2(R)-[l(S)- 

(hydro^carbamoyl)-4-phenyl-3-butenyl]-4-methyl-2'-phenylvalero- 
hydrazide as a white soUd. 

tic: dichloromethane/methanol (3:1) Rf = 0.43. 
MS: 529 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 13.14 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The (E)-2'-(benzylcarhamoyl)-2(R)-ll(S)-{(0-tert-butyldimethyl- 
silyl)hydr(aycarbamoyi)-4-phenyl-3-butenyl]-4-methyl-2'-phenylvalero. 
hydrazide used as the starting material was prepared as follows: 

(E)-2'-(Benzylcarbamoyl).2(R)-Il(S)-carboxy.4-phenyl-3-butenyl]- 
4-methyl-2 -phenylvalerohydrazide was prepared in a maimer analogous 
to that described in Example 42 (i)-(ii). 

0.72 g of the carbo^lic acid prepared in the preceding paragraph 
was dissolved in 2 ml of dimethylformamide cooled to OoC and treated 
with 1.0 g of 0-(tert-butyldimethylsilyl)hydroxylamine, 0.2 ml of N- 
ethylmorpholine and 0.3 g of l-ethyl-3-(3-dimethylaminopropyl)carbodi- 
imide hydrodiloride. The mixture was stirred at room temperature 
overnight and evaporated. The residue was taken up in dichloro- 
methane, washed in sequence with 5% sodium hydrogen carbonate 
solution, water, 2M hydrochloric acid, water, 5% sodiiun hydrogen 
carbonate solution and saturated sodium chloride solution, dried over 
magnesium sulphate and evaporated to give a brown semi-soUd mass. 
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Chromatography on silica gel using dichloromethane/ methanol (33:1) 

for the elution followed by trituration with ethyl/hexane yielded 0.19 g 

of(E)-2'-(benzylcarbamoyl)-2(R)-[l(S)-{(0-tert-butyldimethylsilyl)- 

hydroxycarbamoyl}-4-phenyl-3-butenyll-4-methyl-2- 

phenylvalerohydrazide as a solid. 

tic: dichloromethane/methanol (9:10): Bf = 0.65. 

Example 44 

(EV2'-Cvclohexvl-2(R)-fl(S)-(hvdroxvcarbamovD^phenvl-3-butenvll-2'. 
fmethflT^ esulphonvl)-4-methvlvalerohvdrftgnf | «> 

0.09 g of (E)-2'-cyclohexyl-2(R).[l(S)-({0-4- 
metho^benzyl}hydro^carbamoyl)-4-phenyl-3-butenyll-2'- 
(methanesulphonyl)-4-methylvalerobydrazide was dissolved in a 
mixture of 2.5 ml of dichloromethane, 0.35 ml trifluoroacetic add and 
0.1 ml of anisole at 0^. The mixture was stirred for 6 hours at room 
temperature, held at 4oC overnight and then evaporated. 10 ml of 
toluene were added twice and the mixture was evaporated each time. 
Trituration of the residue with diethyl ether yielded 0.06 g of (E)-2 - 
cyclohexyl-2(R)-Il(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2- 
(methanesulphonyl)-4-methylvalen>hydrazide as a white solid. 
MS: 480 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml per minute. 
Retention time: 12.39 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A 

The(E)-2'-cyclohexyl-2(R)-[l(S)-({0-4-methoxyben2yl}hydroxy- 
carbamoyl)-4-phenyl-3-butenyl]-2'-(methane8ulphonyl)-4-methylvalero- 
hydrazide used as the starting material was prepared as follows: 

(i) A solution of 10 g of (E)-2(R)-[l(S)-(tert-butoxycarbonyl)-4-phenyl- 
3-butenylJ-4-methylvaleric acid in 100 ml of dichloromethane was 
treated at O^C with 0.61 g of 4-dimethylaminopyridine, 6.1 g of 1-ethyl- 
3-(3-dimethylaminopropyl)carbodiimide and 2.4 ml of methanol. The 
mixtvu-e was stirred at O^C for 1 hotu*, left to warm to room 
temperature, stirred for a further 3 horn's and then evaporated. The 
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residue in diethyl ether was washed in sequence with 2M hydrochloric 
acid, water and 5% sodium hydrogen carbonate solution, dried over 
magnesium sulphate and evaporated to a brown oil. Chromatography 
on silica gel using hexane/diethyl ether (9:1) for the elution followed by 
5 evaporation yielded 6.9 g of the diester. This was dissolved in a mixture 
of 45 ml of dichloromethane and 45 ml of triiluoroacetic acid and the 
solution was stirred for 2 hours and then evaporated. Traces of 
trifluoroacetic acid were removed by the addition and evaporation of 
toluene (2 x 30 ml) and the product was dried in vacuo to give the 
10 sucdnimate monomethyl ester as a fawn coloured solid. 

(ii) 2.0 g of the foregoing succinate monomethyl ester were dissolved 
in 20 ml of dimethylformamide and the solution was cooled to O^C. 
1.06 g of hydroxybenzotriazole hydrate, 1.5 g of l-ethyl"3-(3- 

15 dimethylaminopropyD-carbodiimide hydrochloride, 1.7 ml of N- 

ethylmorpholine and 1.5 g of 0-(4-methoxybenzyl)hydroxylamine were 
added. The mixture was stirred for 0.5 hour at 5<>C and for 2.5 hours at 
room temperature and then evaporated under a high vacuum. The 
residue in ethyl acetate was washed in sequence with 5% sodium 

20 hydrogen carbonate solution, 2M hydrochloric add, water, 5% sodium 
hydrogen carbonate and saturated sodiimi chloride solution, dried over 
magnesium sulphate and evaporated to a solid. Chromatography on 
silica gel using ethyl acetate/ hexane (1:4) for the elution yielded 1.83 g 
of methyl (E)-2(R)-[l(SH{0-(4-methoxybenzyl}hydroxyarbamoyl)-4- 

25 phenyl-3-butenyl]-4-methylvalerate as an oil, which solidified on 
standing to give a white solid. 
MS: 440 (M+H)+. 

(iii) 3.45 ml of a solution of trimethylaluminium (2M in hexane) were 
30 added dropwise to a suspension of 1.03 g of cyclohexylhydrazine in 5 ml 

of dichloromethane under nitrogen. A vigorous evolution of gas was 
observed and the solid dissolved gradually over 1 hour to give solution 
A. 

35 (iv) 0.44 g of the methyl ester prepared according to (ii) was dissolved 
in 4 ml of dichloromethane, solution A was added and the mixtiire was 
warmed in a water bath for 6 hours (bath temperattu-e 45^0. The 
solution was cooled, treated very carefully with an excess of 2M hydro- 
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chloric add (vigoroxis gas evolution) and then extracted twice with 20 ml 
of ethyl acetate each time. The organic phase was washed in sequence 
with 5% sodium hydrogen carbonate solution, water and saturated 
sodium chloride solution, dried over magnesium sulphate and evapor- 
ated to give a yellow gum. Chromatography on silica gel using dichloro- 
methane/methanol (24:1) for the elution yielded 0.19 g of the hydrazide. 
(MS: 522 (M+H)+. 

(v) 0.11 g of the hydrazide prepared according to (iv) was suspended 
in a mixture of 5 ml of dichloromethane and 0,026 ml of pyridine under 
nitrogen. 0.046 g of methanesulphonic anhydride was added and the 
mixture was stirred for 3 hours at room temperature and then diluted 
with 15 ml of dichloromethane. The solution was washed in sequence 
with 2M hydrodiloric acid, water and 5% sodium hydrogen carbonate 
solution, dried over magnesium sulphate and evaporated to give a white 
foam. Trituration with diethyl ether yielded 0.095 g of (E)-2'-cyclohexyl- 
2(R)-[l(S)-({C)-4-metho3Qrben2yl}hydrosycarbamoyl)-4-phenyl-3-butenyl]- 
2'-(methanesuIphonyl)-4-methylvalerohydrazide as a white solid. 
MS: 600 (M+H)+. 

(E)-2(R)-flfSWHvdmyvcarbamovl) ^Dhenvl-3-hutenvn-2'-isohi4 y^.y. 
(methanestilDhonvl)-4-in ethvlva]emhy t^T-*'r'^f 

A solution of 0.246 g of (E)-2(R)-Il(S)-I(tetrahydro-2(RS)-pyranyI- 
oxy)carbamoyl]-4-phenyl-3-butenyl]-2'-isobutyl-2'-(methanesulphonyl)-4- 
methylvalerohydrazide in a mixture of 10 ml of methanol and 2 mi of 
dichloromethane was treated with 0.006 ml of methanesulphonic acid. 
The mixture was stirred for 3 hours at room temperature and then the 
solvent was evaporated. The residue was partitioned between etiiyl 
acetate and water. The ethyl acetate layer was dried over anhydrous 
magnesium suJphate and the solvent evaporated. The residue was 
triturated with hexane to give 0.119 g of (E).2(R)-[l(S)-(hydroxycar- 

bamoyl)-4-phenyl-3-butenyl]-2-isobutyl-2*-(methanesulphonyl)-4- 
methylvalerohydrazide in the form of a white solid. 
MS: 454 (M+H)+ 
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HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12.17 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

5 

The (E)-2(R)-[l(S)-[(tetrahyciro-2(RS)-pyranyloxy)carbamoyl].^ 
phenyl-3-butenyl]-2^-isobutyl.2'.(methanesulphonyl)-4-methylvalero. 
hydraizide used as the starting material was prepared as follows: 

10 (i) A solution of 0.60 g of (E)-2(R)-Il(S)-(tert-butoxycarbonyl)-4- 

phenyl-3-butenyll-4-methylvalerohydrazide, 0.166 ml isobutsnraldehyde 
and a crystal of 4-toluenesulphonic acid in 10 ml of dichloromethane 
was stirred for 1 hour over 4A molecular sieves. The mixture was 
filtered and the solvent was evaporated and replaced with 10 ml of 

15 methanol. A few crystals of bromocresol green were added to give a 

yellow solution. To this was added 0.116 g of sodium cyanoborohydride 
in smaU batches. The yellow colour of the solution was maintained by 
the periodic addition of a 4M solution of hydrogen chloride in diozane. 
The methanol was evaporated and the residue was partitioned between 

20 dichloromethane and 5% aqueous sodium hydrogen carbonate solution. 
The aqueous layer was washed twice with dichloromethane and then 
the combined organic layers were washed twice with 5% aqueous 
sodium hydrogen carbonate solution. The dichloromethane layer was 
dried over anhydrous magnesium sulphate and the solvent was 

25 evaporated. The residue was purified by flash chromatography on silica 
gel using hexane/ethyl acetate (7:3) for the elution. There was obtained 
0.312 g of (E)-2(R)-Il(SHtert-butoxycarbonyl)-4-phenyl-3-buteriyll-2'- 
isobutyl-4-methylvalerohydrazide in the form of a white solid. 
MS: 417 (M+H)+ 

30 

(ii) In an analogous manner to that described in Example 2, parts (iv) 
and (v), starting fi-om 0.435 g of (E)-2(R)-[l(S)-(tert-butoxycarbonyl)-4- 
phenyl-3-butenyl]-2'-isobutyl-4-methylvalerohydra2ide there was 
obtained 0.249 g of (E)-2(R)-Il(S)-[(tetrahyd^o-2(RS)-py^anyloxy)car- 
35 bamoyl]-4-phenyl-3-butenyl]-2-isobutyl-2-(methanesulphonyl)-4- 
methylvalerohydrazide in the form of a white solid. 
MS: 538 (M+H)+. 
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(E)-2(R)-fl(SMHvdrQi cvcarbamovl)-4-phenvl-3-butenvlT-;2'-iaonrftpv1-2'. 
(methapesulphonvlW-methvlvalero hydrazide 

In an analogous manner to that described in Example 45, but 
using acetone in place of isobutyraldehyde in step (i), there was 

obtained (E)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyll.2'. 

isopropyl-2*-(methanesulphonyl)-4-methylvalerohydrazide in the form of 
a white solid. 

MS: 440 (M+H)+ 

HPLC: Gradient elution iising solvent A containing 5% solvent B 
increasing to 95% sohrent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 11.16 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH8CN/0.085%TFA. Column type: HYPERPEP 300A. 

(E)-2(R)-ri(S)-rHvdro3cvcarbamovn- 4-phepvl-3-butenvll-2'-cvclot>eptvl-2'. 
(methanesnlphonvn-4-Tn ethvlvalerolivdrfln> iA 

In an analogous manner to that described in Example 45, but 

using cydopentanone in place of isobutyraldehyde in step (i), there was 

obtained (E)-2(R)-[l(S)-(hydroxycarbamoyl)-4.phenyl.3-butenyl].2*-<?yclo- 

penlyl-2'^methanesulphonyl)-4-methylvalerohydrazide in the form of a 
white solid. 

MS: 466 (M+H)+. 

HPLC: Accelerating gradient elution using solvent A containing 20% 
solvent B for 2 minutes then increasing to 80% solvent B over 18 
minutes; flow rate 1 ml/minute. Retention time: 17.57 minutes. 
Solvent A H2O/0.1% TFA; solvent B: CH3CN/0.085% TFA. Column 
type: HYPERPEP 300A. 
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(E)-2(R)-[l(S)-(HvdrorycarbamovD-4-phenvI>3-butenvl1-2V4-tefa 
pvranylV2^-(methanesulphonvl)-4-methvlvalerohvdrazide 

5 

In an analogous manner to that described in Example 45, but 
using tetrahydro-4H-pyran-4-one in place of isobutyraldehyde in step 
(i), there was obtained (E)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3- . 
butenyl]-2*-(4-tetrahydrop3n*anyl)-2Mmethanesulphonyl)-4-methyl- 
10 valerohydrazide in the form of a white solid. 
MS: 482 (M+H)+. 

HPLC: Accelerating gradient elution using solvent A containing 20% 
solvent B for 2 minutes increasing to 80% solvent B over 18 minutes; 
flow rate 1 ml/minute. Retention time: 13.72 minutes. Solvent A 
15 H20/0.1%TFA; solvent B:CH3CN/0.085%TFA. Colxmmtype: 

HYPERPEP300A, 

20 (EV2mvri(S.-fHvdroyyca rbamovn-4-phenvi-3>butenvl1>2'>(4-tetrahvd^ 
thiopvranvl)-2-(methanesulphonvl)-4-methvlvalerohvdra2ide 

In an analogous manner to that described in Example 45, but 
using tetrahydrothiopyran-4-one in place of isobutyraldehyde in step (i), 
25 there was obtained (E)-2(R)-[l(S)-(hydroaycarbamoyl)-4-phenyl-3- 

butenyl]-2X4-tetrahydrothiopyranyl)-2Mmethanesulphonyl)-4-methyl- 
valerohydrazide in the form of a white solid. 
MS: 498(M+H)+ 

HPLC: Accelerating gradient elution using solvent A containing 20% 
30 solvent B for 2 minutes increasing to 80% solvent B over 18 minutes; 
flow rate 1 ml/minute. Retention time: 17.35 minutes. Solvent A 
H2O/0.1% TFA; solvent B: CH3CN/0.085% TFA. Column type: 

HYPERPEP 300A. 
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(E)-2(R)-fl(S)-rHvdrnyvcflrhaT«ft Yl)^.phenvl-3-butenvn-2V4- 
piperi<^^^vn.2'-(piftt.har» esulphonvl)-4-methvlvalerohvHra7i i<^ff 

In an analogous manner to that described in Example 45, but 
using l-tert-butoxycarbonyl-4-piperidcne in place of isobutyraldehyde in 
step (i), there was obtained (E)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl- ~ 
3-butenyl]-2'(4-piperidinyl)-2'-(methanesulphonyl).4-methyl- 
valerohydrazide in the form of a white solid. 
MS: 481 (M+H)+. 

HPLC: Accelerating gradient elution using solvent A containing 20% 
solvent B for 2 minutes increasing to 80% solvent B over 18 minutes; 
flow rate 1 ml per minute. Retention time: 11.39 minutes. Solvent A: 
H2O/0.1% TFA; solvent B: CH3CN/0.085% TFA. Column type: 
HYPERPEP 300A. 

(E)-2(R)-ri(S)-(HvdrQ3tvftarha7Y^«Yl ).4.Dhenvl-3-butenvll-g-(isobutvn-2'- 
(isopentai iovl)-4-methvlvalerohY «lT-ftw«i«> 

In an analogous manner to that described in the first paragraph 
of Example 2, starting from 0.097 g of (E)-2(R)-Il(S)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3-butenyi]-2'-(isobutyl)-2'-(ifiopent- 
anoyl)-4-methylvalerohydrazide there was obtained 0.047 g of (E)-2(R)- 

[l(S)-(hydroxycarbamoyl)-4-phenyl.3-butenyl]-2'-(isobutyl)-2'-(isopent- 
anoyl)-4-methylvalerohydra2ide in the form of a white solid. 
MS: 460 (M+H)+, 482 (M+Na)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12.79 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA- Column type: HYPERPEP 300A, 

The(E)-2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4- 
phenyl-3-butenyl]-2'-(i8obutyl)-2'-(isopentanoyl)-4- 
methylvalerohydrazide used as the starting material was prepared as 
follows: 
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(i) A solution of 0,25 g of (E)-2(R)•[l(S)-(te^t-butoxycarboIlyl)-4- 
pheny^3-butenyl]-2 -isobutyl-4-methylvalerohydrazide, 0.061 ml of 
pyridine and a crystal of 4-diniethylaminopyridine in 6 ml 
dichlomethane was cooled to 0*^C imder a nitrogen atmosphere. 
0.091 ml of isopentanoyl chloride was added and the reaction mixture 
was warmed to room temperature. After stirring for 2 hours at room 
temperatxire the reaction mixture was diluted with dichloromethane 
and washed with 2M aqueous hydrochloric acid and then with brine. 
The dichloromethane phase was dried over anhydrous magnesium 
sulphate and the solvent was evaporated. The residue was then 
dissolved in 10 ml of a 20% solution of trifluoroacetic add in 
dichloromethane and stirred at room temperature for 2 hours. The 
solvents were evaporated and the residue was purified by flash colunm 
diromatography on silica gel using 1% methanol in dichloromethane for 
the elution. There was obtained 0.16 g of (E)-2(R)-[l(SMcarboxy)-4- 
phenyl-3-butenyl]-2'-(isobutyl)-2-(isopentanoyl)-4-methyl- 
valerohydrazide in the form of a white foam. 

MS: 445 (M+H)+ 

(ii) In an analogous manner to that described in Ebcample 2, part (v), 
starting from 0.16 g of (E)-2(R)-[l(SHcarboxy)-4-phenyl-3-butenyll-2 - 
(isobutyl)-2 -(isopentanoyl)-4-methylvalerohydrazide there was obtained 
0.097 g of (E)-2(R)-Il(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyll-4- 
phenyl-3-butenyl]-2-(isobutyl)-2«(isopentanoyl)-4* 
methylvalerohydrazide in the form of a white solid. 

MS: 544 (M+H)+ 

Eyamp^e 52 

(EV2(RVfl(S WHvdroxvcarbamovlM^Dhenv l-3.butenvll>2^(isobut^^^^ 
(cycl<>hexanecarbonyl)-4>p^^tMv^?rohy4r^de 

In an analogous manner to that described in Example 51, but 
using cyclohexanecarbonyl chloride in place of isopentanoyl chloride in 
step (i), there was obtained (E)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl- 
3-butenyl]-2*-(isobutyl)-2Mcyclohexanecarbonyl)-4-methylvalero- 
hydrazide in the form of a white solid. 
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MS: 486 (M+H)+. 

HPLC: Accelerating gradient elution using solvent A containing 35% 
solvent B for 5 minutes increasing to 70% solvent B over 15 minutes; 
flow rate 1 ml/minute. Retention time: 15.44 minutes. Solvent A: 
H2O/0.1% TFA; solvent B: CH3CN/0.085% TFA. Column type: 
HYPERPEP 300A. 

(g)-2(R)-ri(S)-(Hvdroxvcarbamov1 )-4-Dhenvl-3-butcnvn-4-methvl-KU-S> , fl- 
dioxopiperidinn)v alerflTnfHa 

In an analogous manner to that described in the first paragraph 
of Example 46, starting from 0.095 g of (E)-2(R)-Il(S).[(tetrahydro- 
2(RS)-pyranyloxy)carbamoyll-4.phenyl-3-butenyl]-4-methyl-N-(2,6- 
dioxopiperidino)vaIeramide there was obtained 0.027 g of (E)-2(R)-[1(S)- 
(hydro^carbamoyl)-4-phenyl-3-butenylJ-4-methyl-N-{2,6- 
dioxopiperidino)valeramide in the form of a white solid. 
MS: 416 (M+H)+. 

HPLC: Accelerating gradient elution using solvent A containing 20% 
solvent B for 5 minutes increasing to 70% solvent B over 15 minutes; 
flow rate 1 ml/minute. Sohrent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The(E)-2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4- 
phenyl-3-butenyl]-4.methyl-N-(2,6-dioxopiperidino)valeramide used as 
the starting material was prepared as follows: 

(i) A solution of 1.0 g of (E)-2(R)-[l(S)-(tert.butoxycarbonyl)-4. 
phenyl-3-butenylI-4-methylvalerohydrazide, 0.35 gof glutaric anhydride 
and 0.85 ml of triethylamine in 30 ml of dry toluene was heated at 
reflux under a nitrogen atmosphere for 7 hours. The mixture was cooled 
to room temperature and washed with 2M aqueous hydrochloric add, 
5% aqueous sodium hydrogen carbonate and brine. The organic phase 
was dried over anhydrous magnesium sulphate and the solvent was 
then evaporated. The residue was triturated with diethyl ether to give 
0.623 g of (E)-2(R)-[l(S)-(tert-butoxycarbonyl)-4-phenyl-3-butenyl]-4- 
methyl-N-(2,6-dioxopiperidino)valeramide in the form of a white soUd. 
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MS: 457 (M+H)+. 

(ii) In an analogous manner to that described in Example 2, parts (iv) 
and (v), starting from 0.62 g of (E)-2(R)-[l(S)-(tert-btitoxycarbonyl)-4- 
5 phenyl-3-butenyl]-4-methyl-N-(2, 6-dioxopiperidino)valeramide there 
was obtained 0.095 g of (E).2(R)-[l(S)-tetrahydrO'2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3-butenyll-4-methyl-N-(2, 6- 
dioxopiperidino)valeramide in the form of a white solid. 
MS: 500 (M+H)+. 

10 

(E)>N-(Tetrahvdro>l,2-thiazin>2>vl)-2(R)41(S)-aivdroxvcarbamovl)^^ 
phenvl>3-butenvll-4"methvlvaleramide 

15 

In an analogous maimer to that described in the first paragraph 
of Example45, from 0.048 g of (E)-N-(tetrahydro-l,2-thia2in-2.yl)-2(R)- 
ll(S)-Ktetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyU 
methylvaleramide there was obtained 0.01 g of (E)-N-(tetrahydro-l,2* 
20 thia2in-2-yl)-2(R)-Il(S)-(hydroxy-carbamoyl)-4-phenyl-3-butenyl]-4- 
methylvaleramide in the form of a white solid. 
MS: 438 (M+H)+. 

The(E)-N-(tetrahydro-l,2-thia2in-2-yl)-2(R)41(S).[(te^^ 
25 2(RS)-pyranylo^) carbamoyl]-4.phenyl-3-butenyl]-4-methylvaleramide 
used as the starting material was prepared as follows: 

(i) A solution of 5.64 g of the tert-butyl ester of leucic acid and 3.6 ml 
of pjrridine in 40 ml of dichloromethane was added dropwise to a 
solution of 6.0 ml of trifluoromethanesiilphonic anhydride in 60 ml of 

30 dichloromethane under a nitrogen atmosphere at O^C. After 10 minutes 
the mixture was washed twice with water and then dried over 
anhydrous magnesium sulphate. The mixture was concentrated to 
approximately one third of the original volume and then added dropwise 
to a cooled (O^C) solution of the anion prepared by treating 5.22 g of 

35 tert-butyhnethyl malonate in 50 ml of dimethylformamide with 1.32 g of 
a 60% suspension of sodium hydride in mineral oil under a nitrogen 
atmosphere for 2 hours. The mixture was left to warm to room 
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temperature overnight and then the solvent was evaporated. The 
residue was dissolved in ethyl acetate and the solution was washed with 
water. The organic phase was dried over anhydrous magnesium 
sulphate and evaporated to give 10.0 g of 1, 2-tert-butyl-l,4-dimethyl- 
l,l,2(R)-pentane-tricarboi7late in the form of a red oil. 

(ii) 1.53 g of a 60% suspension of sodium hydride in mineral oil were 
added to a stirred solution of 12.55 g of l,2-tert-butyl-l,4-dimethyl- 
l,l,2(R)-pentanetricarbo^late in 120 ml of dimethylformamide under a 
nitrogen atmosphere. The mixture was stirred until gas evolution had 
stopped (approximately 1 hour), a solution of 7.54 g of dnnamyl bromide 
in 70 ml of dimethylformamide was added dropwise and the mixture 
was stirred overnight at room temperature. The solvent was evaporated 
and the residue was dissolved in ethyl acetate and washed twice with 
water. The organic phase was dried over anhydrous magnesium 
sulphate and the solvent was evaporated. The residue was purified by 
flash colxmm chromatography on silica gel using hexane/ethyl acetate 
(9.1) for the elution. There were obtained 15.06 g of (E)-l,2-tertbutyl- 

l,4-dimethyl-l-(3-phenyl-prop-2-en.l-yl)-l,l,2(R)-pentanetricarboxylate 
in the form of a pale yellow oil. 

(iii) A solution of 2.7 g of (E)-l, 2-tertbutyH,4.dimethyl-l-(3-phenyl- 
prop-2-en-l-yl)-l,l,2(R)-pentanetricarbo3Qrlate in 30 ml of a 20% 
solution of trifluoroacetic add in dichloromethane was stirred at room 
temperature for 1 hour. The solvents were evaporated and the residue 
was dissolved in 20 ml of toluene. 1.6 ml of triethylamine were added 
and the mixture was then stirred at reflux temperature for 2 hours. 
After cooling the mixture was washed with 2M aqueous hydrochloric 
add and water. The organic phase was dried over anhydrous 
magnesiiun sulphate and evaporated to give a pale yellow oil. The oil 
was dissolved in 10 ml of hexane and 0.6 g of <7dohexyla]mne was 
added. The resulting salt was collected by filtration and tiien 
suspended in 20 ml of ether and washed with IM sulphuric add. The 
ether phase was dried over anhydrous magnesium siilphate and 
evaporated to give 1.5 gof (E)-2(RHsobutyl-4-methyl-3-I(RS)-3- 
phenylprop-2-en-l-yl)l-succinate in the form of a white solid. 
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(iv) A solution of 40 g of 4-chloro-l-butanesulphonyl chloride in 
400 ml of diethyl ether was added dropwise to a solution of 30.4 g of 
tert-butyl carbazate and 17 ml of pyridine in 400 ml of diethyl ether at 
room temperature. The mixture was stiired at room temperature for 

5 72 hours and then washed with water. The separated organic phase 
was dried over anhydrous magnesium siilphate. The oily residue 
obtained after evaporation of the solvent was piarified by flash column 
chromatography on silica gel using hexane/ethyl acetate (8:2, increasing 
to 6:4) for the elution. 10.25 g of tert-butyl 2-[(4- 
10 chlorobutyl)sulphonyl]carbazate were obtained in the form of a white 
solid. 

(v) 1.7 g of a 60% suspension of sodiiun hydride in mineral oil were 
added to a solution of 10.25 g of tert-butyl 2-[(4-chlorobutyl)sulphonyll- 

15 carbazate in 300 ml of dry tetrahydrofuran at room temperature imder 
a nitrogen atmosphere. After stirring at room temperature for 48 hours 
the solvent was evaporated and the residue was dissolved in ethyl 
acetate and washed with water. The organic phase was dried over 
anhydrous magnesiiun sulphate and evaporated. The residue was 

20 recrystallized from ethyl acetate/hezane to give 1.86 g of tert-butyl 

(tetrahydro-l,2-thiazin-2-yl)carbamate S,S-dioxide in tiie form of a pale 
yellow solid. 

(vi) A solution of 1.86 g of tert-butyl (tetrahydro-1, 2-thiazin-2-yl)- 

25 carbamate S,S-dioade in 20 ml of 4M hydrogen chloride in ethyl acetate 
was stirred at room temperature for 1 hour. The solvent was 
evaporated and the residue was stirred in ether for 5 minutes and tiien 
filtered to give 1.24 g of tetrahydro-1, 2-thiazine-2-amine S,S-dioxide in 
the form of a white solid. 

30 

(vii) A solution of 1.39 g of (E)-2(R)-isobutyl-4-methyl-3I(RS)-3-phenyl- 
prop-2-en-l-yl)]-succinate in 15 ml of dichloromethane was cooled to - 
lO^C under a nitrogen atmosphere. 4 drops of dimethylformamide and 
0.418 ml of oxalyl chloride were added and the mixture was left to warm 

35 to O^C over 1 hour. The solvent was evaporated and replaced by 2 ml of 
dichlomethane. The resulting solution was then added dropwise to a 
solution of 1.24 g of tetrahydro-l,2-thiazine-2-amine S,S-dioxide and 
1.4 ml of triethylamine in 20 ml of dichloromethane xmder a nitrogen 
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atmosphere at QoC. The mixture was held at floC overnight and was 
then washed with water. The organic phase was dried over anhydrous 
magnesium sulphate and evaporated. The residue was purified by flash 
column chromatography on silica gel using ethyl acetate/hexane (2:8, 
increasing to 10:0) for the elution. There was obtained 0.44 g of (E)-N- 

(tetrahydro-l,2-thia2in-2-yl)-2ai)-il(SMmethoxycarbonyl)-4-phenyl-3. 
butenyl]-4-methylvaleramide in the form of a white solid. 

(viii) 0.573 ml of a 2M solution of trimethylaluminium in toluene was 
added to a solution of 0.134 g of 0-(tetrahydro-2H-pyran-2(RS)-yl> 
hydroxylamine in 5 ml of dry toluene at O^C under a nitrogen atmos- 
phere. The mixture was stirred at room temperature for 1 hour and 
then 0.10 gof (E)-N-tetrahydro-l,2-thiazin-2-yl)-2(R)-[l(S)-(methoxy- 
carbonyl)-4-phenyl-3-butenyl]-4-methylvaleramide was added in one 
portion. The mixture was heated at 55oC for 3 hours and then left to 
cool to room temperature overnight. The mixture was diluted with 
ethyl acetate and washed in succession with 2M aqueous hydrochloric 
acid and 5% aqueous sodium hydrogen carbonate solution and then 
dried over anhydrous magnesium svdphate. The solvent was 
evaporated and the residue was triturated with diethyl ether to give 
0.048 g of (E)-N-(tetrahydro-l,2-thia2in-2.yl)-2(R)-Il(S).I(tetrahydro- 

2(RS)-pyranyloxy)carbamoyl].4-phenyl-3-butenyl]-4-methylvaleramide 
in the form of a white soUd. 

MS: 522 (M+H)+. 

(g)-2(R)-flfS)-fHvdroyvcflrbamovlU-p henvl-3-butenvll-2'-(mfttbflTifl. 
sulphonvn-2'.phenvlhPTa nohvdrazide. 

In an analogous manner to that described in the first paragraph 

of Example 1, starting fi-om 0.37 g of (E)-2(R)-{l(S)-(carboxy)-4-phenyl-3- 

butenyl]-2'-(methanesulphonyl)-2'-phenylhexanohydra2ide there was 

obtained 0.10 g of (E)-2(R)-[l(S).(hydroxycarbamoyl)-4-phenyl.3- 

butenylI-2'.(methanesulphonyl)-2'-phenylhexanohydrazide in the form 
of a white solid. 

MS: 474 (M+H)+. 
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HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 11.97 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERSIL 300A. 

5 

The(E)-2(R)-[l(S)-(carboxy)-4-phenyl-3-butenyll-2Mmethane- 
stilphonyl)-2'-phenylhexanohydrazide used as the starting material was 
prepared as follows: 

10 (i) In an analogous manner to that described in Example 54, parts 
(i) and (ii), but using benzyl 2-hydroxy-hexanoate and benzyl tert-butyl- 
malonate, there was obtained (E)-l,2-diben2yl-l-tert-butyl-l-(3-phenyl- 
prop-2-en-l-yl)-l,l,2(R)-hexanetricarboxylate in the form of a yeDow oil. 

15 (ii) A solution of 2.27 g of sodium hydroxide in 20 ml of water was 

added to a solution of 6.47 g of (E)-l,2-dibenzyH-tert-butyH-(3-phenyl- 
prop-2-en-l-yl)-l,l,2(R)-hexanetricarboxylate in 40 ml of ethanol. The 
mixture was heated at reflux overnight and then cooled and evaporated. 
The residue was diluted with water and acidified to pH 1 with concen* 

20 trated hydrochloric add. The aqueous phase was extracted twice with 
ethyl acetate and then the combined organic phases were washed with 
water and dried over anhydrous magnesium sulphate. The solvents 
were evaporated and the residue was dissolved in 50 ml of toluene. 
1.53 ml of triethylamine were added to the mixture which was then 

25 heated at reflux for 3.5 hours and left to cool ovemi^t. The mixture 
was washed with 2M aqueous hydrochloric add and then dried over 
anhydrous magnesium sulphate. The solvent was evaporated and the 
yellow oil obtained was dissolved in hexane and treated with 1.09 g of 
(yclohexylamine to form a salt which was collected by filtration. The 

30 salt was then partitioned between ethyl acetate and IN sulphuric add 
and the organic phase was subsequently washed with water, dried over 
anhydrous magnesium sulphate and evaporated to give 1.3 g of (E)-2(R)- 
butyl-4-tert-butyl-3-[(RS)-(3-phenylprop-2-en-l-yl)]-succinate in the 
form of a pale yeUow soUd. 

35 

(iii) In an analogous manner to that described in Example 1, parts (i)- 
(iii), starting fi-om (E)-2(R)-butyl-4-tert-butyl-3-[{RS)-(3-phenylprop-2- 
en-l-yl)]-succinate there was obtained (E)-2(R)-[l(S)-(carboxy)-4-phenyl- 
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3-butenyl]-2Mmethanesulphonyl).2'-phenyIhexanohydra2ide in the fonn 
of a white solid. 

MS: 459 (M+H)+. 

Example 56 

(E)-2-(R)-ri(S)-fHvdroxvcarbamovlV4. phenvl-3-biitenvll-g-fmfttVi^ ni>. 
sulphonvl)-2'.3-diph envlpropiQnohvdra2ide 

In an analogous manner to that described in the first paragraph 
of Example 44, starting firom 0.162 g of (E).2(R).Il(SM{0-4.methoxy- 
ben2yl}hydroxycarbamoyl)-4-phenyl-3.butenyl]-2'-(methanesulphonyl)- 
2* ,3-diphenylpropionohydrazide there was obtained 0.040 g of (E)-2(R)- 

[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2'-(methanesulphonyl). 
2',3-diphenylpropionohydra2ide in the form of a white solid. 
MS: 508 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvoit B 
increasing to 95% solvent B over 16 minutes; flow rate 1 ml/minute. 
Retention time: 12.26 minutes. Solvent A: H2O/0.1% TEA; solvent B: 
CH8CN/0.086%TFA. Column type: HYPERPEP 300A. 

The (E).2(R)-[l(S)-({0-4-methosyben2yl}hyd«aycarbamoyl)-4- 
phenyl-3-butenyl].2*-(methanesulphonyl)-2',3-diphenylpropiono- 
hydrazide used as the starting material was prepared as follows: 

(i) In an analogous manner to that described in Example 65, parts 

(i) -(iii), but starting from benzyl a-hydroxy-benzenepropanoate, there 
was obtained (E).2(R)-[l(S)-(carboxy)-4-phenyl-3-butenyl]-2'-(methane- 
sulphonyl)-2',3-diphenylpropionohydra2ide in the form of a white solid. 

(ii) A solution of 0.29 g of (E)-2(R)-[l(S)-(carboxy)-4-phenyl-3- 
butenyl]-2'-(methanesulphonyl)-2',3-diphenylpropionohydra2ide in 5 ml 
DMF was cooled to O^C under a nitrogen atmosphere and 0.18 g of (0-4- 
methoxybenzyDhydroxylamine and 0.124 g of l^thyl-3-(3-dimethyl- 
aminopropyD-carbodiimide hydrochloride were added. The mixture was 
left to warm to room temperature and was stirred ovemi^t. The 
solvent was evaporated and the residue was dissolved in dichloro- 
methane and washed with water. The organic phase was dried over 
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anhydrous magnesium siilphate and evaporated. The residue was 
triturated with diethyl ether to give 0.17 g of (E)-2(R)-[l(SH{0-4. 
(methoxybenzyl}hydroxycarbamoyl)-4-phenyl-3-butenyl]-2'-(methane- 
sulphonyl)-2',3-diphenylpropionohydrazide in the form of a white solid. 

(E)-2(RS)4l(RS)-(HvdroxvcarbamovlM-Dhenvl^-butenvll-2Vmethane^ 
sulphonvl)'2.2'-diphenylacetobY Hrft7idft 

In an analogous manner to that described in the first paragraph 
of Example 45, starting fi-om 1.05 g of (E)-2(RS)-[l(RSHtetrahydro. 
2(RS)-p3a-anyl-oxy)carbamoyl]-4-phenyl-3-butenyl]-2- 
(methanes\ilphonyl)-2,2'-diphenylacetohydrazide there was obtained 
0.598 g of (E)-2(RS)4l(RS)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2'. 
(methanesulphonyl)-2,2'-diphenylacetohydrazide in the form of a white 
solid. 

MS:494(M+H)+ 

HPLC: Accelerating gradient elution using solvent A containing 35% 
solvent B for 5 minutes increasing to 80% over 15 minutes; flow rate 
Iml/minute. Retention time: 8.54 minutes. Solvent A: H2O/0.1% TFA; 
solvent B: CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The(E)-2(RS)-[l(RS)-(tetrahydro-2(RS)-pyranyloxy)carbamoyfl 
phenyl-3-butenyl]-2-(methanesulphonyl)-2,2'-diphenylacetohydrazide 
used as the starting material was prepared as follows: 

(i) In an analogous manner to that described in Example 55, parts 

(i) -(iii), but starting firom benzyl mandelate, there was obtained (E)- 
2(RS)-[l(RSMcarboxy)-4-phenyl-3-butenyl]-2'-(methanesulphonyl)-2,2'- 
diphenylacetohydrazide in the form of a white solid. 

MS: 479 (M+H)+. 

(ii) In an analogous manner to that described in Example 2, part (v), 
fi-om 1.1 gof (E)-2(RS)-[l(RSMcarboxy)-4-phenyl-3-butenyl]-2'. 
(methanesulphonyl)-2,2'-diphenylacetohydrazide there was obtained 
1.1 g of (E)-2(RS)-Il(RS)-l(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4- 
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phenyl-3-butenyl]-2'-(methanesulphonyl)-2,2'-diphenylacetohydrazideiB 
the fonn of a white solid. 

MS: 578 (M+H)+. 

(E)-2(RVfl(S).(Hvdroitvca rbamovl)-4.fg.thiazolvlVa.butenvn-2'- 
(Tnethanft,sulphoDvD-4-methvl.2'-pb envlvalerohvdrarir^^ 

ha an analogous manner to that described in the first paragraph 
of Example 45, firom 0^9 g of (E)-2(R)-[l(S).[(tetrahydro-2(RS)-pyranyl- 
o^)carbamoyl]-4-(2-thiazolyl)-3*butenyl]-2'-(methanesulphonyI)-4- 
methyl-2 -phenylvalerohydrazide there was obtained 0.17 g of (E)-2(R)- 
ll(S)-(hydroxycarbamoylH-(2-thia2olyl)-3-butenyl]-2'-(methanesul- 
phonyl)-4-methyl-2 -phenylvalerohydrazide in the form of a white solid. 
MS: 481 (M+H)+ 

HPIXJ: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; fltfw rate 1 ml/minute. 
Retention time: 9.97 minutes. Solvent A: H2O/0.1% TPA; sohrent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The(E)-2(R)-ll(S)-Ktetrahydro-2(RS).pyranyloxy)carbamoyl]-4-(2- 
thiazolyl)-3-butenyl]-2'-(methanesulphonyl)-4-methyl-2'.phenylvalero. 
hydrazide used as the starting material was prepared as follows: 

(i) A solution of 4.0 g of (E)-2(R)-[l(S)-(tert-butoxycarbonyl)-4- 

phenyl-3-butenyl]-4-methyhral€ric add in 200 ml of dichloromethane 

was cooled to -78oC and ozone was bubbled through the solution untQ it 

turned blue. The mixture was left to warm to room temperature and 

20 ml of dimethyl sulphide were added. The mixture was stirred at 

room temperature for 3 hours and then the solvent was evaporated. 

The residue was purified by flash column chromatography on siUca gel 

using hexane/ethyl acetate (1:1) for the elution. There wer« obtained 

1.8 g of 2(R)-[l(S)-(tert-butoxycarbonyl)-propan-3-al]-4-methylvaleric 
acid in the form of a pale yellow sohd. 



(ii) 0.25 g of potassiimi tert-butoxide were added to a solution of 
0.79 g of triphenyl(2-thiazolylmethyl)phosphonium chloride in 10 ml of 
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dry toluene. After stirring at room temperature for 3 hours a solution of 
0-83 g of 2(R)-(l(S)-(tert-buto3ycarbonyl)-propan-3-al]-4-methylvaleric 
in 5 ml of toluene was added and the mixture was stirred for a further 
48 hours at room temperature. The solvent was evaporated and the 
5 residue was purified by flash column chromatography on silica gel using 
dichloromethane/ methanol (95:5) for the elution. There was obtained 
0.43 g of (E)-2(R)-[l(SMtert-butoxycarbonyl)-4-(2-thiazolyl)-3-^^ 
methylvaleric acid as a pale yellow oil. 
MS: 354 (M+H)+. 

10 

(iii) In an analogous manner to that described in Example 1, parts (i)- 
(iii), and in Example 2, part (v), starting fi-om (E)-2(R)-[l(S)-(tert- 
butoxycarbonyl)-4-(2-thiazolyl)-3-butenyl] -methylvaleric acid there was 
obtained (E)-2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-(2- 
16 thiazolyl>-3-butenyl]-2-(methanesulphonyl)-4-me&yl-2'- 
phenylvalerohydrazide in the form of a white solid. 
MS: 565 (M+H)+. 

The foUowing Examples illustrate typical pharmaceutical 
20 preparations containing the hydrazine derivatives provided by the 
present invention: 

gxampte ^9 

25 (EV2(R)-ri(S)-(Hvdroxy ^^rhflTOny1 ),4-phenvl-3>butenvll-2Msobutvr^ 
isobutvl-4-methvlvalerohvdra2ide 

A solution of 0.32 g of (E)-2(R)-[l(S).[(tetrahydro-2(RS)-pyranyl- 
oxy)carbamoyl]-4-phenyl-3-butenyll-2'-isobutyryl-2'-isobutyl-4-methyl- 

30 valerohydrazide in 10 ml of methanol was treated with 0.03 g of 4- 
toluenesulphonic acid. The mixture was stirred for 2 hovu'S at room 
temperatinre and then the solvent was evaporated to leave a glass. This 
residue was triturated with diethyl ether to give 0.15 g of (E)-2(R)-ll(S)- 
(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2Msobutyryl-2'-isobutyl-4- 

35 methylvalerohydrazide in the form of a white sohd. 
MS: 446 (M+H)+. 

HPLC: Gradient elution using solvent A containing 20% solvent B for 
5 minutes increasing to 65% solvent B firom 5 minutes to 20 minutes; 
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flow rate 1 ml/minute. Retention time: 17.48 minutes. Solvent A: 
H20/O.l% TFA; solvent B: CH3CN/0.085% TFA. Column type: 
HYPERPEP300A. 

The(E)-2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl].4. 

phenyl-3-butenyl]-2'-isobutyiyl.2^isobutyl-4-methylvderohydrazide 
used as the starting material was prepared as foUows: 

(i) A solution of 0.70 g of (E)-2(R)-[l(SMtert-butoxycarbonyl)-4. 
phenyl.3-butenyl]-2'-isobutyl-4-methylvalerohydra2ide, 0.38 mi of 
pyridine and a crystal of 4-dimethylaminopyridine in 8 ml of 
dichlomethane was cooled to QoC under a nitrogen atmosphere. 0.67 ml 
of isobutyric anhydride was added and the reaction mixture was 
warmed to room temperature. After stirring for 16 hours at room 
temperature the reaction mixture was diluted with dichloromethane 
and washed with 2M aqueous hydrochloric acid and then with brine. 
The dichloromethane phase was dried over anhydrous magnesium 
sulphate and tiie solvent was evaporated. 

Chromatography on silica gel using ethyl acetate^exane (1:5) for the 
elution foUowed by evaporation yielded 0.56 g of (E)-2(R)-[l(S)-(tert- 

butoxycari)onyl)-4-phenyl-3-butenyl]-2'-isobutyi7l.2'-isobutyM- 
methylvalerohydrazide as a white foam. 
MS: 4S7(M+H)+. 

(ii) 0.56 g of the tert.butyl ester was dissolved in 20 ml of a 50% 

solution of trifluoroacetic add in dichloromethane and stirred at room 

temperature for 1.5 hours. The solvents were evaporated and traces of 

trifluoroacetic add were removed by the addition and evaporation of 

toluene (2 x 10 ml) , The residue was triturated with diethyl ether/ 

hexane (1:1) to give 0.39 g of (E)-2(R)-[l(S)-(carboxy)^phenyl-3- 

butenyl]-2'-isobutyTyl.2'-isobutyl-i-methylvalerohydrazide in the form of 
a white solid. 

MS: 431 (M+H)+. 

(iii) In an analogous manner to that described in Example 2, part (v), 
starting from 0.39 g of (E).2(R)-[l(S)-(carboxy)-t-phenyl-3-butJnyl]-2'- ' 
isobutyryl-2'.isobutyM.methylvalerohydra2ide there was obtained 
0.32 g of (E)-2(R).[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoylM- 
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phenyl-3-butenyl] -2 -isobutyiyl-2'-isobulyl-4-methylvalerohydrazide in 
the form of a white solid. 
MS: 530 (M+H)+ 

5 y.yg^TT^piP fin 

(E)-2'-Acetvl-2(R)-ri(S)-aivdroxvcarbainovl)-4-phenvl-3-biitenvll -2^- 
isobutvl-4-methvlvalerohvdrazide 

10 In an analogoxis manner to that described in Example 59^ but 

using acetic anhydride in place of isobutyric anhydride in step (i), there 
was obtained (E)-2'-acetyl-2(R)-[l(S)-0iydro^carbamoyl)-4-phenyl-3- 
butenyl]-2'4sobutyl-4-methylvalerohydrazide in the form of a white 
solid. 

15 MS:418(M+H)+ 

HPLC: Elution using solvent A; flow rate 1 ml/minute. Retention time: 
4.86 minutes. Solvent A: H2O/0.1% TFA; Colrann type: HYPERPEP 

300A. 

20 TCynmplp fil 

(E)>2*-Benzovl'2Msobutvl-2(R)-ri(S)-(hvdroxvcarh amnYl>4. ph 
buteDyn-4-methvlvalerohvdrazide 

25 In an analogous manner to that described in Example 59, but 

using benzoyl chloride in place of isobutyric anhydride in step (i), there 
was obtained (E)-2'-ben2oyl-2*-isobutyl-2(R)-(l(S)-(hydroxycarbamoyl)-4- 
phenyl-3*butenyl]-4-methylvalerohydrazide in the form of a white soUd. 
MS: 480 (M+H)+. 

30 HPLC: Gradient elution using solvent A containing 5% solvent B 

increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12.37 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 
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Example62 

Methvl fE)- f2fR)-flfS)-(hvdroxvcarbamovl)-4-Dhenvl-3-butenvn^ 
methvlvalervn-l-is obutvlhvdra7ip f>]f rlY9 yYlaf.«» 

A solution of 0.34 g of methyl (E)-[2(R)-[l(S)-I(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3-buteiiyll-4-inethylvaleiyl]-l-isobutyl- 
hydrazinojglyoxylate in 5 ml of methanol was treated with 0.04 g of 4- 
toluenesulphonic add. The mixture was stirred for 2.5 hours at room 
temperature and then the solvent was evaporated to give a white semi- 
solid mass. This residue in ethyl acetate was washed with 5% sodium 
hydrogen carbonate solution, dried over magnesium sulphate and 
evaporated to give a solid. This was triturated with diethyl ether to give 
0.19 g of methyl (E)-[2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3- 
butenyll-4-methylvaleryl]-l-isobutylhydrazino]glyo^late in the form of 
a white solid. 
MS: 462 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml^minute. 
Retention time: 12.26 minutes. Solvent A: H2O/0.1% TPA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The methyl (E)-[2(R)-ll(S)-I(tetrahydro-2(RS)-pyranyloaEy)car- 
bamoyl-4-phenyl-3-butenyl]-4-methylvaleryl]-l-isobutylhydrazino]- 
glyosylate used as the starting material was prepared as follows: 

(i) A solution of 1.0 g of (E)-2(R)-[l(SMtert-butoxycarbonyl)-4- 
phenyl-3-butenyl]-2'-isobutyl-4-methylvalerohydrazide, 0.40 ml of 
pyridine and a czystal of 4-dimethylaminopyridine in 10 ml 
dichlomethane was cooled to O^C xmder a nitrogen atmosphere. 0.27 ml 
of methyl oxalyl chloride was added and the reaction mixture was 
warmed to room temperatm-e. After stirring for 16 hoiurs at room 
temperature the reaction mixture was evaporated to dryness. The 
residue in ethyl acatate was washed with 2M aqueous hydrochloric acid, 
5% sodium hydrogen carbonate solution and water. The organic phase 
was dried over anhydrous magnesiiun sulphate and the solvent was 
evaporated. Trituration of the residue with hexane yielded 0.91 g of 
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methyl(E)-[2(R)-[l(SHtert-butoxycarbonyl)-4-phenyl.3-butenyl]-4^ 
inethyIvaleryl]-l-isobutylhydrazino]glyo3grlate as a white solid. 
MS: 603(M-kH)+ 

5 (ii) 0.90 g of the tert.butyl ester prepared in paragraph (i) was 

dissolved in 20 ml of a 50% solution of triflnoroacetic add in dichloro- 
methane and stirred at room temperature for 3 hours. The solvents 
were evaporated and traces of trifluoroacetic acid were removed by the 
addition and evaporation of toluene (2 x 20 ml) . The residue was dried 
10 in a vacuxun to give 0.95 g of methyl (E)-[2(R)-[l(SHcarboxy)-4-phenyl- 
3-butenyl]-4-methylvaleryl]-l-isobutylhydra2inolglyoxylate in the form 
of a gum. 
MS: 446 (M+H)+ 

15 (iii) The carboxylic add prepared in paragraph (ii) was dissolved in 

5 ml of dimethylformamide, cooled to O^C and treated in succession with 
0.75 g of 0-(tetrahydro-2H-pyran-2(RS)-yl)hydroxylamine and 0.48 g of 
l-ethyl-3-(3-dimethylaminopropyl)carbodiiinide hydrochloride. The 
mixture was left to come to room temperature and was stirred over- 

20 night. The solvent was evaporated and the residue was dissolved in 
ethyl acetate. The etliyl acetate layer was washed with water, 2M 
hydrochloric acid, 5% sodium hydrogen carbonate solution and 
saturated sodium chloride solution, dried over anhydrous magnesium 
sulphate and evaporated to give a foam. Chromatography on silica gel 

25 using ethyl acatate/hexane (2:3) for the elution followed by evaporation 
gave 0.350 g of methyl (E)-I2(R)-Il(S)-[(tetrahydro-2(RS)-pyranyloxy)- 
carbamoyl]-4-phenyl-3-butenyll-4-methylvaleryl]-l-isobutylhydra2ino]- 
glyoxylate in the form of a white solid. 
MS: 546(M+H)+ 

30 

(E)>2(R)41(S)-(Hvdroxvcarbamovl)>4>Dhenvl>3-butenvn-2^isobutvl-4- 
methvl-2Mmethvlglvoxvlov l)valerohvdrazide 

35 



In an analogous manner to that described in Example 62, 
starting from (E)-2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]- 
4-phenyl-3-butenyll-2-isobutyl-4-methyl-2*-(methylglyoxyloyl)- 
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valerohydrazide there was obtained (E)-2(R)-Il(SMhydroxycarbainoyl)- 
4-phenyl.3-butenyl]-2'-isobutyl-4-methyl-2'-(methylglyoxyloyl)- 
valerohydrazide in the form of a white solid. 
MS: 462 (M+H)+ 

5 HPLC: Gradient elution using solvent A containing 5% solvent B 

increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12.19minutes. Solvent A: H2O/0.01% TFA: solvent B: 
CH3C3N/0.085% TFA. Column type: HYPERPEP 300A. 

10 The (E)-2(R)-[l(S)-((tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4- 

phenyl-3-butenyl]-2Msobutyl-4-methyl-2'-(methylglyoxyloyl)-valero- 
hydrazide used as the starting material was prepared in a manner 
analogous to that described in Example 62 (i)-(iii) using pyruvoyl 
chloride in place of methyl ozalyl chloride. 

15 MS:530(M+H)*. 

(E)-2(R)-flfRSVfHvdroTvcarhfl niovn-4-(3-pvridvI)-3.butcnvll-2'- 
20 (methanesulDhonvl)-4-m ethvl-2'-pheT>vlvalerohvdraride 



A solution of 0.21 g of (E)-2(R)-(1(RS).[ (tetrahydro-2(RS)-pyranyl- 
oxy)carbamoyl]-4-(3-pyridyl)-3-butenyl]-2'-(methanesulphonyl)-4- 
methyl-2 -phenylvalerohydrazide in 5 ml of methanol was treated with 
0.097 g of 4-toluenesulphoDic add. The mixture was stirred for 2.5 
hours at room temperature and then diluted with water. The solid was 
filtered off, washed with water and diethyl ether and dried in vacuum to 
yield 0.138 g of (E)-2(R)-[l(RS)-(hydroxycarbamoyl)-4-(3-pyridyl)-3- 

butenyl]-2'-(methanesulphonyl)-4-methyl-2'-phenylvaleK>hydra2idein 
the form of a white solid. 
MS: 475 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 mlAninute. 
Retention times: 9.53 and 9.92 minutes (ratio of diastereoisomers (3:1). 
Sohrent A: H2O/0.1% TFA; solvent B: CH3CN/0.085% TFA. Column 
type: HYPERPEP 300A. 
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The (E)-2(R)-[l(RS)-[(tetrahydro.2(RS)-pyranyloxy) carbamoyl]-4. 
(3-pyridyl)-3-butenyl]-2-(methanesulphonyl)-4-methyl-2 -phenyls 
hydrazide used as the starting material was prepared as follows: 

5 (i) A solution of 6.81 g of 1,2-dibenzyl l-tert-butyl-4-methyH(RS), 
l,2(R)-pentanetricarbo2ylate in 50 ml of dry tetrahydrofuran was 
stirred under nitrogen at room temperature. 0.66 g of 60% sodium 
hydride was added and the mixture was stirred for 10 minutes. A 
solution of 2.66 g of 4-(3-pyridyl)allyl acetate and 0.87 g of 

10 tetrakis(triphenylphosphine)-palladiimi(0) in 40 ml of dry 

tetrahydrofuran was added and the mixture was stirred at room 
temperature for 4 hours.. The tetrahydrofuran was evaporated and the 
residue was partitioned between dichloromethane and satiu^ted sodium 
chloride solution. The organic solution was dried over anhydrous 

15 magnesium sulphate and evaporated to give an light*brown oil. 

Chromatography on sihca gel, using ethyl acatate/hexane (2:3) for the 
elution and evaporation of the solvent gave 7.50 g of (E)-l,2-dibenzyl 1- 
tert-butyl-4-methyl-l-[3-(3.pyridyl)-prop-2.en-l-ylM(RS), 1,2(R)- 
pentanetricarbozylate. 

20 MS: 572 (M+H)+. 

(ii) A solution of 2.80 g of sodium hydroxide in 40 ml of water was 
added to a solution of 4.00 g of (E)-l,2-diben?yl l-tert-butyl-4-methyl-l- 
[3-(3-pyridyl)-prop-2-en-l-yl]-l(RS)»l,2(R)-pentaneteicarboxylatein 

25 40 ml of ethanoL The mixtiure was heated at reflux for 20 hours, cooled 
and evaporated. The residue was diluted with water and acidified to pH 
6.5 with concentrated hydrochloric add. The aqueous phase was 
extracted twice with diethyl ether and the combined organic phases 
were extracted with 50 ml of 0.25M sodium hydroxide solution. The 

30 solution was acidified to pH 6.5 with concentrated hydrochloric add and 
reextracted with diethyl ether (2 x 50 ml). The combined organic phases 
were washed with brine, dried over magnesitun sulphate and 
evaporated to 1.73 g of (E)-2(R)-butyM-tert-butyl-3-[(RS)-(3-(3- ' 
pyridyl)prop-2-en-l-yl)l-succinate in the form of a red gum. 

35 MS: 348 (M+H)+ 

(iii) In an analogous manner to that described in Example 1, part (i), 
starting fi:*om 0.52 g of the carboxylic acid prepared in part (ii) of this 
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Example there was obtained 0.447 g of (E)-2(R)-Il(RSHtert-butorjr- 

carbonyl)-4-(3-pyridyl).3-butenyll-4-methyl-2'-phenylvalerohydrazide in 
tile form of a white solid. 

MS: 438 (M+H)+, 

(iv) In an analogous manner to that described in Example 1, part (ii) , 

starting from 0.44 g of (E)-2(R)-ll(RS)-(tert-butoxycarbonyl)-4-(3- 

pyridyl)-3-butenyll-4-methyl-2'-phenylvalerohydrazide there was 

obtained 0.51 g of (E)-2(R)-[l(RS)-(tert-butoxycarbonyl)-4-(3-pyridyl)-3- 

butenyll-4.methyl-2'-(methanesulphonyl)-2'-phenylvaIerohydra2idein 
the form of a white sohd. 

MS: 516 (M+H)+. 

(v) In an analogous manner to that described in Example 1, part (iii), 
starting from 0.50 g of (E)-2(R)-[l(RS)-(tert-butoxycarbonyl)-4-(3- 
pyridyl)-3-butenyl]-4-methyl-2'-(methanesulphonyl)-2'- 
phenylvalerohydrazide there was obtained 0.36 g of (E)-2(R)-[1(RS)- 

(carboxy)-4-(3-pyridyl)-3-butenyl]-4-methyl-2'-(methanesulphonyl)-2- 

phenylvalerohydrazide 

MS: 460 (M+H)+ 

(vi) The carbo^Iic add prepared in paragraph (v) was dissolved in 

2 ml of dimethylformamide, cooled to O^C and treated in succession with 
0.27 g of 0-(tetrahydro-2H-pyran-2(RS)-yl)hydroxylamine and 0.16 g of 
l-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride. The 
mixture was left to come to room temperature and was stirred over- 
night. The solvent was evaporated and the residue was partitioned 
between water and ethyl acetate. The ethyl acetate layer was washed 
with water and with 5% sodium hydrogen carbonate solution, dried over 
anhydrous magnesium sulphate and evaporated. The resulting pale 
yellow gum was tritvirated with diethyl ether to give 0.22 g of (E)-2(R)- 
[l(RS)-I(tetrahydro-2(RS)-pyranyloxy)carbamoyll-4-(3-pyridyl)-3- 

butenyl]-2'-(methanesulphonyl)-4-methyl-2'-phenylvalerohydra2idein 
the form of a white sohd. 

MS: 559 (M+H)+. 
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2(RVfl(S)>(Hvdroxvcarbamovl)>4-(3>pvridvnbutvlU2^isobu^^^^ 
(methaiiesulphonvl).4-methvlva]ern>iY <^rftyi<^f> 

5 

A solution of 0.33 g of 2(R).Il(S).[(benzyloxy)carbamoyl]-4-(3. 
pyridyl)butyl]-2-isobutyl-2Mmetlianesulphonyl)-4.methyl^^ 
hydrazide in 10 ml of methanol was hydrogenated in the presence of 
80 mg of 10% palladimn-on^carbon for 1.5 hours. The catalyst was 
10 removed by filtration and the solvent was evaporated. The residue was 
triturated with diethyl ether to give 0.26 g of 2(R)-[l(S)-(hydroxycar- 
bamoyl)-4-(3-pyridyl)butyl]-2-isobutyl-2'-(methanesialphonyl).4-methyl. 
valerohydrazide in the form of a white soUd. 
MS: 457 (M+H)+. 

15 HPLC: Gradient elution using solvent A containing 5% solvent B . 

increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 9.59 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

20 The 2(R)-[l(S)-I(benzyloxy)carbamoyl]-4-(3-pyridyl)butyll-2*-te^^ 

butyl*2 '-(methanesidphonylM-methylvalerohydrazide used as the 
starting material was prepared as follows: 

(i) A solution ofl.Tlg of (E)-l,2-dibenzyl l-tert-butyl-4-methyl-l-[3- 
25 (3-pyridyl)-prop-2-en-l-yl]-l(RS),l,2(R)-pentanetricarboxylat^ in 35 ml 
of isopropanol was hydrogenated over 400 mg of 10% palladium-on- 
carbon for 5 hours. The catalyst was removed by fQtration and the 
solvent was evaporated. Final traces of isopropanol were removed by the 
addition and evaporation of toluene (2 x 1,0 ml). The residue was 
30 refluxed for 2 hours in a mixture of 40 ml of toluene and 0.42 ml of 

triethylamine and the solvent was removed by evaporation to give a red 
oil. The oil in 10 ml of dichloromethane was cooled to O^C while stirring 
imder nitrogen and then 0.95 ml of N-ethylmorpholine was added 
followed by 0.49 g of l-hydroigrbenzotriazole and 0.72 g of l-ethyl-3-(3- 
35 dimethylaminopropyDcarbodiimide hydrochloride. After stirring for 15 
minutes at O^C the solution was treated with 0.98 g of 
isobutylhydrazine tosylate salt and the mixtxu-e was left to come to room 
temperature and then stirred overnight. The solvent was evaporated 
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and the residue was partitioned between ethyl acetate and water. The 
ethyl acetate layer was washed with water, 5% sodium hydrogen 
carbonate solution and brine and then dried over anhydrous magnesium 
sulphate and evaporated. Chromatography on siHca gel using 
dichloromethaneAnethanol (19:1), for the elution followed by 
evaporation yielded 0.63 g of 2(R)-ll(S)-(tert-butoxycarbonyl).4-(3- 
pyridyl) butyll-2 -isobutyl.4-methylvalerohydra2ide as a white solid. 
MS;420(M+H)+. 

(ii) In an analogous manner to that described in Example 1, part (ii , 
starting from 0.62 g of 2(R).[l(S)-(tert-butoxycarbonyl)-4-(3- 
pyridyl)butyl]-2*-isobutyl-4-methylvalerohydrazide there was obtained 
0.68 g of 2(R)-[l(S)-(tert-butoxycarbonyl)-4-(3-pyTidyl)butyl]-2'-isobutyl- 
2'-(methane8ulphonyl)-4-methylvalerohydrazide in the fonn of a solid. 
MS: 498 (M+H)+. 

(iii) In an analogous manner to that described in Example 1, part ( iii, 
starting from 0.68 g of 2(R)-[l(SMtert-butoxycarbonyl)-4-(3- 
pyridyDbutyH- 2'-isobutyl-2*-(methanesulphonyl>4- 
methylvalerohydrazide there were obtained 0.55 g of 2(R)-[1(S)- 

(carboxy)-4-(3-pyridyl)butyll-2'-isobutyl-2'-(methanesulphonyl)-4- 

methylvaleroh3rdrazide. 

MS: 442 (M+H)-*-. 

(iv) The carbosylic add prepared in paragraph (iii) was dissolved in 

3 ml of dimethylformamide, cooled to OoC and treated in succession witii 
0.45 g of 0-benzyl-hydroxylamine and 0.26 g of l-ethyl-3-(3-dimethyl- 
aminopropyDcarbodiimide hydrochloride. Hie mixture was left to come 
to room temperature and was stirred overnight. Tbe solvent was 
evaporated and the residue was partitioned between water and ethyl 
acetate. The ethyl acetate layer was washed with water and with 5% 
sodium hydrogen carbonate solution, dried over anhydrous magnesium 
sulphate and evaporated. The resulting gum was triturated with 
diethyl ether to give 0.34 g of 2(R)-[l(S)-((benzyloxy)carbamoyl]-4-(3- 
pyridyl) butyl].2'.isobutyl-2'-(methanesxilphonyl)-4- 
methylvalerohydrazide in the form of a white solid. 
MS: 547 (M+H)+. 
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(E)-2(R)-ri(S)-(Hvdroxvcarbamovl)-4-(4-methoxvphenvlV3-butenvn-2'- 
(methanesulphonvl)-4-methyl-2'-phenylv« lftrft>>Y'^y«^'^? 

5 

In an analogoxis manner to that described in the first paragraph 
of Example 2, starting fiwm 0.079 g of (E)-2(R)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-(4-methoxyphenyl)-3-butenyl]-2'-(methane- 
sulphonyl)-4-methyl-2'-phenylvalerohydrazide there was obtained 
10 0.041 g of (E)-2(R)- [l(S)-(hydroxycarbamoyl)-4-(4-methoxyphenyl)-3- 
butenyl]-2'-(methanesulphonyl)-4-methyl-2'-phenylvalerohydrazide in 
the form of a white solid. 
MS: 504 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
15 increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time 11.22 minutes. Solvent A: H2O; solvent B: CH3 CN. 

Column type: HYPERPEP 300A. 

The (E)-2(R)-I(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-(4- 
20 methoxyphenyl)-3-butenyl]-2'-(methanesulphonyl)-4-methyl-2-phenyl- 
valerohydrazide used as the starting material was prepared as follows: 

In an analogous manner to that described in Example 64, parts 
(IMvi), starting firom 1,2-dibenzyl l-tert-butyl-4-methyl-l(RS),l,2(R)- 
25 pentanetricarboxylate and 4-(4-metho3cyphenyl)-a]lyl acetate there was 
obtained (E)-2(R>[(tetrahydro-2(RS)-pyranyloac7)carbamoyll-4-(4- 
methoxyphenyl)-3-butenyl)-2'-(methanesulphonyl)-4-methyl-2-phenyl- 
valerohydrazide in the form of an off-white solid. 
MS: 588(M+H)+. 

30 

F.Twnipl«> fi7 

2(RVf4-Cvclohexvl-l(S)-(hvdroxvcarbamovlVbutvn-2'-isobutvl-2'- 
(methanesulphonvl)-4-methvlvalerob Y«^raTi<^A 

35 

In a manner analogous to that described in the first paragraph of 
Example 2, starting fi-om 0.17 g of 2(R)-[4-cyclohexyl-l(S)-[(tetrahydro- 
2(RS)-pyranylo^)carbamoyll-butyll-2'-isobutyl-2'-(methanesulphonyl)- 
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4-methylvalerohydra2ide there was obtained 0.11 g of 2(R)-(4- 
cyclohexyl-l(S)-(hydroxycarbamoyl)-butyl]-2'-isobutyl-2'- 

(methanesulphonyl)-4-methylvalerohydrazide in the form of a white 
solid. 

MS: 462 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time 13.82 minutes. Solvent A: H2O; solvent B: CH3 CN. 
Column type: HYPERPEP 300A 

The 2(R)-[4-cyclohexyl-l(S)-[(tetrahydro-2(RS)-pyranyloxy)- 
carbamoyl]-butyl]-2'-i8obutyl-2'-(methanesulphonyl)-4-methylvalero- 
hydrazide used as the starting material was prepared as follows. 

(i) A solution of 1.0 g of 2(R)-ll(S)-(tert-butosycarbonyl)-4-phenyl- 
butyl]-4-methylvaleric add in 30 ml of acetic add was hydrogenated 
over 300 mg of platinum oxide for 1.5 hours. The catalyst was removed 

filtration and the solvent was evaporated. Filial traces of acetic add 

were removed by the addition and evaporation of toluene (3 x 10 ml). 

Chromatography on silica gel using diethyl ether/hezane (1:7) for the 

elution followed by evaporation yielded 0.67 g of 2(R)-Il(S)-(tert- 

butoiQrcarbonyl)-4-cydohesyl-butyl]-4-methylvaleric add as a white 
solid. 

TLC: methanol/dichloromethane (1:19): Rf 0.51. 

(ii) In an analogous manner to that described in Example 1, part (i), 
starting from 0.66 g of 2(R)-ll(S)-(tert-butaxycarbonyl)-4-cydohexyl. 
butyl]-4-methylvaleric add there was obtained 0.27 g of 2(R)-[l(S)-(tert- 
butoxycarbonyl)-4-(4-cydohexyl)butyl]-2'-isobutyl-4- 
methylvalerohydrazide in the form of a white solid (from hexane). 
MS:425(M+H)+ 

(iii) In an analogous manner to that described in Example 1, part (ii), 
starting from 0.26 g of 2(R)-ll(S)-(tert-butoxycarbonyl).4-(4-cydohexyl)- 
butyll-2'-isobutyl-4-methylvalerohydra2ide there was obtained 0.31 g of 
2(R)-[l(S)-(tert-butosycarbonyl)-4-(4-cyclohexyl)butyl]-2'-isobutyl-2'- 
(methanesulphonyl)-4-methylvalerohydra2ide 

MS:503(M+H)+. 
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(iii) In an analogous manner to that described in Example 1, part (iii) 
, starting from 0.30 g of 2(R)-[l(S)-(tert-butoxycarbonyl)-4-(4-cyclohexyl) 
butyl]-2-isobu1yl-2*-(methanesulphonyl)-4-methylvalerohydrazide there 
5 was obtained 0.24 g of 2(R)-[l(S)-(carboxy)-4-(4-cyclohexyl)butyll-2 -iso- 
butyl-2'-(methanesulphonyl)-4-methylvalerohydrazide- 
MS: 447 (M+H)+ 

(vi) The carbo:^lic acid prepared in paragraph (v) was dissolved in 
10 3 ml of dimethylformamide, cooled to O^C and treated in succession with 
0.19 g of 0-(tetrahydro-2H-pyran-2(RS)-yl)hydroxylamine and 0.113 g of 
l>ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride. The 
mixture was left to come to room temperature and was stirred over- 
night. The solvent was evaporated and the residue was partitioned 
15 between water and ethyl acetate. The ethyl acetate layer was washed 
with water, 5% sodium hydrogen carbonate solution and brine, dried 
over anhydrous magnesium sulphate and evaporated. The resulting 
solid was triturated with diethyl ether to give 0.18 g of 2(R)-[4- 
cyclohexyH(S)-I(tetrahydro-2(RS)-pyranyloxy)carbamoyl] -butyl] -2 - 
20 isobutyl-2'-(methanestdphonyl)-4-methylvalerohydrazide in the form of 
a white solid. 
MS: 546 (M+H)+. 



25 

fEV2(R)4l(SV(HvdroxvcarbamovlV4-(4-(methoxvcarbonvl>Dhen^^^^ 
butenvlV2'>(meihanesulphonvD-4-methvl-2-phenvlvalerohvdra2ide 

In an analogous manner to that described in the first paragraph 
30 of Example 2, starting from 0.110 g of (E)-2(R)-[l(S)-I(tetrahydro-2(RS)- 
pyranyloxy )carbamoyl] -4-(4-(metho^carbonyl)phenyl)-3-butenyl] -2'- 
(methanesulphonyl)-4-methyl-2 -phenylvalerohydrazide there was 
obtained 0.059 g of (E)-2(R)-[l(S)-(hyd^oxycarbamoyl)-4-(4-(methoxycar- 
bonyl)phenyl)-3-butenyl]-2'-(methanesulphonyl)-4-methyl-2-phenyl- 
35 valerohydrazide in the form of a white solid. 
MS: 532 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
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Retention time 12.09 minutes. Solvent A: H2O; solvent B: CH3CN. 
Column type: HYPERPEP 300A. 

The(E)-2(R)-Il(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-(4- 
(methoxycarbonyl)phenyl)-3-butenyl]-2'-(methanesulphonyl)-4-methyl- 
2*-phenylvalerohydra2ide used as the starting material was prepared as 
a white solid in a manner analogous to Example 2 (i)-(v), but replacing 
the dnnamyl bromide in step (i) by 4-metho:^carbonyl-cinnamyl 
bromide. 
MS: 616 (M+H)+. 

(E)-2(R)-fKS)-(HvdroTvcarbamovl)-4-(4-nitrophepvI)-3-butepvl1-2'. 
(methape sulDhoDvn-4-methvl-2*-phenvlvalerohvdraCTH^ 

A solution of 0.080 g of (E)-2(R).[l(S)-I(tetrahydro-2(RS)-pyranyl- 
o^)carbamoyl]-4-(4-nitrophenyl)-3-butenyl]-2'-(methanesulphonyl)-4- 
methyl-2-phenylvaleroh3rdrazide in a mixture of 3 ml of methanol and 
1.5 ml of dichloromethane was treated with 0.020 g of 4- 
toluenesulphonic add. The mixture was stirred for 5 hours at room 
temperature and the solution was evaporated. The resulting gum was 
triturated with diethyl ether to give 0.063 g of (E)-2(R)-Il(S)-(hydio3^- 
carbamoyl)-4-(4-nitrophenyl)-3-butenyl]-2'-(methanes;ilphonyl)-4- 
methyl-2'-phenylvaIerohydrazide in the form of a light-brown solid. 
MS: 519 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time 12.07 minutes. Solvent A: H2O; solvent B: CH3 CN. 
Column type: HYPERPEP 300A 

The(E)-2(R)-Il(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyll-4-(4- 
nitrophenyl)-3-butenyll-2'-(methanesulphonyl)-4-methyl-2'- 
phenylvalerohydrazide used as the starting material was prepared as a 
white solid in a manner analogous to Example 64 (i)-(vi), but replacing 
4-(3-pyridyl)allyl acetate and tetraMs(triphenylphosphine)-palladium(0) 
in step (i) by 4-nitro-cinnamyl bromide. 
MS: 603 (M+H)+. 
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(E)-2(R)-fl(S)-(Hvdro3cvcar bamovl)-4-pheDvI-3-butenvn-2'-(mcthane- 
S sulpbonvl)-4-methvl-2'-rfmon>holinocarhn n vl>methvl1valerohvdrazi^^ 

In a manner analogous to that described in the first paragraph of 
Example 2, starting fi-om 0.1 g of (E)-2(R).[l(S)-I(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'-(methanesulphonyl)-4- 
10 methyl-2'-[(morpholinocarbonyl)methyl]valerohydra2ide there was 
obtained 0.08 g of (E)-2-(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3- 
butenyl]-2'-(methanesulphonyl)-4-methyl-2'- 

[(morpholinocarbonyDmethylJvalerohydrazide in the form of a white 
solid. 

15 MS:525(M+H)+ 

nmr (de DMSO): 10.52 (lH,s); 10.47 (IH, s); 8.82 (IH, s); 7.35-7.25 (4H, 
m); 7.23-7.17 (IH, m); 6.28 (lH,d,J = 15.5 Hz); 6.09-5.98 (IH, m); 4.40- 
4.26 (2H, m); 3.64-3.30 (8H, m); 3.15 (3H, s); 2.63-2.54 (IH, m); 2.37- 
2.08 (3H, m); 1.50-1.28 (2H, m); 0.98-0.89 (IH, m); 0.78 (6H, m). 

20 HPLC: (gradient elutioD using solvent A containing 5% solvent B 

increasing to 95% solvent B over 15 minutes, flow rate 1 ml/minute. 
Retention time; 10.19 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TPA. Column type: HYPERPEP 300A. 

25 The stalling material was prepared in an analogous manner to 

that described in Example 15, part (iii), starting from (E)-2(R)-tl(S)- 
l(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'- 
(methanesuIphonyl)-4-methylvalerohydrazide and N-bromoaoetylmor- 
pholine. 

30 MS: 609 (M+H)+. 

Example 71 

(E)-2(R)-ri(SV( Hvdroitvcarbamovl)-4-phenvl-3-butenvl1-2'-(methane. - 
35 sulphonvl)-4-methvl.2*- (2-morpholinoethvl)valerohvdrazidc 



In a manner analogous to that described in the first paragraph of 
Example 2, after washing the ethyl acetate solution of the product with 
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sodium hydrogen carbonate solution in order to obtain the free base, 
from 0.13 gof (E)-2(R)-Il(S)-I(tetrahydro-2(RS)-pyranyloxy)carbainoyl]- 
4-phenyl-3-bntenyl]-2'-methanesulphonyl)-4-methyl-2-(2-morpholino- 
ethyl)valerohydrazide there was obtained 0.1 g of (E)-2(R)-[1(S)- 
5 (hydroxycarbamoyl)-4-phenyl-3-butenyl]-2-(methanesulphonyl)-4- 
methyl-2'-(2-morpholinoethyl)valerohydra2ide in the form of a white 
sohd. 

MS:511(M+H)+ 

HPLC: Gradient elution using solvent A containing 5% solvent B 
10 increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 

Retention time: 10.71 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The starting material was prepared in an analogous manner to 
15 that described in Example 15, part (iii), starting from (E)-2(R)-(1(S)- 
I(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyll-2'- 
(methanesulphonylH-methylvalerohydrazide and 4-(2-chloroethyl)- 
morpholine. 
MS: 595 (M+H)+. 

20 

Metfavl(E)-2-r2-r2(R).ri(S)-flivdr oxvcarbamovl)-4-Dhenvl-3-bntenvll-4- 
metihvlval ervll-l-f(methanesulphonvl)hvd r«^""lar*^*?^ 

25 

In a manner analogous to that described in the first paragraph of 
Example 2, startixig from 0.12 g of methyl (E)-2-[2-[2(R)-ll(S)- 
I(tetrahydro-2-(RS)-pyranyloay)carbamoyl]-4-phenyl-3-butenyl]-4- 
methylvaleryl]-l-(methanes\ilphonyl)hydrazino] acetate there was 
30 obtained 0.09 g of methyl (E)-2-(2-l2(R)-[l(S)-(hydroxycarbamoyl)-4- 
phenyl-3-butenyl]-4-methylvaleiyl]-l-[(methanesulphonyl)hydrazino]- 
acetate in the form of a white solid. 
MS: 470 (M+H)+. 

nmr (de DMSO): 10.77 (IH, s); 10.53 (IH, m); 8.83 (IH, m); 7.35-725 
35 (4H, m); 7.22-7.16 (IH, m); 6.27 lH,d, J = 15.5 Hz);6.08-5.99 (IH, m); 

4.41-4.17 (2H, m); 3.66 (3H, s); 3.14 (3H, s); 2.62-2.53 (IH, m); 2.35-2.07 
(3H, m); 1.50-1.40 (IH, m); 1.38-1.25 (IH, m); 1.00-0.92 (IH, m); 0.79 
(6H, m). 
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HPLC: Gradient eluidon iising solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time 10.93 minutes. Solvent A: H2O/0.1% TFA; solvent B; 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A 

5 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-[1(S)- 
[(tetrahydro-2(RS)-pyranyloxy)carbamoyll-4-phenyl-3-butenyl]-2 - 
(methanesulphonyl)-4-methylvalerohydrazide and methylbromoacetate. 
10 MS: 554 (M+H)+. 

(E)-2-(RVfl(S^-r Hvdroxvcarbamovl)-4-Dhenvl-3-butenvll-2'-(methane- 
15 sulphonvl)-4-methvl-2' -(3-Dhenvlpropvl)valerQhvdra2ide 

In a manner analogous to that described in the first paragraph of 
Example 2, starting from 0.166 g of (E)-2(R)-[l(S)-[(tetrahydro-2(RS)- 
pyranylo^)carbamoyl]-4-phenyl-3-butenyl]-2'-(methanesulphonyl)-4- 
20 methyl-2'-(3-phenyIpropyl)valerohydrazide there was obtained 0.091 g 
of(E)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2'- 
(methanestdphonyl)-4-methyl-2'-(3-phenylpropyI)valerohydrazide in the 
form of an off-white solid. 
MS: 516 (M+H)+. 

25 HPLC: Gradient elution using solvent A containing 5% solvent B 

increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 13.01 and 13.19 minutes (double peak). Solvent A: 
H2O/0.1% TFA; solvent B: CH3CN/0.085% TFA. Column type: 
HYPERPEP 300A 

30 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-(1(S)- 
[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'- 
(methanesidphonyl)-4-methylvalerohydrazide and l-bromo-3-phenyl- 
35 propane. 

MS: 600 (M+H)+ 
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(E)-2(RVf]fS)-fHvdrQx vcarbamovn-4-Dhenvl-3-butenvl1.2'-fmftt>iapA. 
sulphonvl).4-methvl-2^f( 2-naDhthvnmethvnvalerohvdra2idf. 

In a manner analogous to that described in the first paragraph of 
Example 2, starting fi-om 0.156 g of (E)-2(R)-[l(S)-Ktetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3-butenyll-2'-(methanesulphonyl)-4- 
methyl-2'-[(2-naphthyl)methyl)valerohydrazide there was obtained 
0.109 g of (E)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyll-2'- 

(methanesulphonyl)-4-methyl-2'-((2-naphthyl)methyl]valerohydrazidein 
the form of an off-white solid. 

MS: 538 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 13.09 minutes. Solvent A: H2O/0.1% TEA; solvent B: 
CH3CN/0.085% TEA. Column type: HYPERPEP 300A. 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting fi-om (E)-2(R)-[1(S)- 
((tetrahydro-2(RS>pyranyloxy)carbamoyl}]-4-ph«iyl-3-but«iyl]-2'- 

(methanesulphonyl)-4-methyl-2'-[(2-naphthyl)methyl]valerohydrazide 
and 2-bromomethylnaphthalene 
MS: 622 (M+H)+. 

E3camDle 75 

(E)-2(R)-fl(SWHvdroy vcarbamQvl)-4-Dhenvl-3-butenvll-2 '-fTnet.hflTi«>- 
sulphonvl).2'-(metho3rve thvI)-4-methvlvalerohvdrflyirffl 

In a maimer analogous to that described in the first paragraph of 
Example 2, starting fi-om 0.133 g of (E)-2(R)-[l(S)-I(tetrahydro-2(RS)- 
pyranylo^)carbamoyl]-4-phenyl-3-butenyl]-2'-(methanesulphonyl)-4- 
methyl-2'-(2-methosyethyl)-4-methylvalerohydrazide there was 
obtained 0.073 g of (E)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3. 
butenyl]-2'-(methanesulphonyl)-2-2-methoxyethyl)-4- 
methylvalerohydrazide in the form of an off-white solid. 
MS: 456 (M+H)+. 



-98- 



HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 10.67 minutes. Solvent A; H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

5 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-[1(S)- 
[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenylJ-2'- 
(methanesulphonyl)-4-methylvalerohydrazide and 2-bromoethyl methyl 
10 ether. 

MS:540(M+H)+ 

PyflTnplft 7fi 

15 (E)-2(R).fl(S )-(Hvdroxvcarbamovn-4-phenvl-3-butenvll-2'-(2-hvdroxv- 
ethvl)-2'-(methanesulphonvl)-4-methvlvalern)lY'^ya^'^ «^ 

In a manner analogous to that described in the first paragraph of 
Example 2, starting firom 0.148 g of (E)-2ai)-[l(S)-l(tetrahydro-2(RS)- 

20 pyranylo^)carbamoyl] -4-phenyl-3-butenyll-2 -(2-hydroxyethyl)-2'- 
(methanesulphonylH-methylvalerohydrazide there was obtained 
0.041 g of (E)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2'-(2- 
hydrosyetiiyl)-2'-(methanesulphonyl)-4-methylvalerohydrazide in the 
form of a cream solid. 

25 MS: 442 (M+H)+. 

HPIX!:;: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvit B over 15 minutes; flow rate 1 ml^ninute. 
Retention time: 10.06 minutes. Solvent A: H20A).1% TF^ solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

30 

The starting material was prepared in an analogous mazmer to 
that described in Example 15, part (iii), starting from (E)-2(R)-[1(S)- 
[(tetrahydro-2(RS)-pyranyloay)carbamoyll-4-phenyl-3-butenyll-2'- 
(methanesu]phonyl)-4-methylvalerohydrazide and 2-bromoethanol. 
35 MS: 526 (M+H)+. 
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(E)-2(RVfl(SV(HvdroxvcarbamovD-4-phenvl-3-butenvll-2'.rmftfhflnft- 
STilphonvl)-4-methvl-2'-r(4-pvridvl)methvllvalerohvdrazidep- 
5 toluenesulphonate 

In a maimer analogo\is to that described in the first paragraph of 
Example 2, starting from 0.097 g of (E)-2(R).[l(S)-((tetrahydro.2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'-(methanesulphonyl)-4- 
10 methyl-2'-[(4-pyridyl)methyl]valerohydrazide there was obtained 

0.077 g of (E)-2(R)-Il(S)-(hydroxycarbamoyl)-4-phenyl.3-butenyl]-2'- 
(methanesiilphonyl)-4-methyl-2-I(4-pyridyl)metiiyllvalerohydra2idep- 
toluenestilphonate in the form of an ofif-white solid. 
MS: 489 (M+H)+, 

15 HPIC: Gradient elution using solvent A containing 5% solvent B 

increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 9.59 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085%TFA. Column type HYPERPEP 300A. 

20 The starting material was prepared in an analogous manner to 

that described in Example 15, part (iii), starting from (E}-2(R)-[1(S)- 
[(tetrahydro-2(RS)-pyranylo^)carbamoyl]-4-phenyl-3-butenyl]-2- 
(methanesuiphonyl)-4-methylvalerohydrazide and 4-bromomethyl- 
pyridine hydrobromide. 

25 MS: 573 (M+H)+. 

(E)-y-(Cvclopropvlmethvn-2(R)-fl(SUhvdroxvcarbamovl)-4-phenvl-3- 
30 butepvll-2-(methanesulphopvl)-4-methY ^va^«*^»>TY*^^""'^*^ 

In an analogous manner to that described in the first paragraph 
of Example 2, starting from 0.13 g of (E)-2'-cyclopropylmethyl-2(R)-[l(S)- 
[(t€trahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'- 
35 (methanesulphonyl)-4-methylvalerohydrazide there was obtained 

0.092 g of (E)-2'-(cyclopropyhnethyl)-2(R)-(l(S)-(hydroxycarbamoyl)-4- 
phenyl-3-butenyll-2'-(methanesulphonyl)-4-methylvalerohydra2idein 
the form of a white soUd. 
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MS: 452 (M+H)+. 

HPLC: Gradient elutdon using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time 11.47 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E).2(R)-[1(S)- . 
[(tetrahydro-2(RS)-pyranyloxy)carbamoyl)-4-phenyl-3-butenyll-2- 
(methanesulphonyl)-4-methylvalerohydrazide and cyclopropylmethyl 
bromide. 

F.-gflwiplo 7Q 

(E)-2fll)-ri( S)-(Hvdroxvcarbamovl)-4-Dhenvl-3-butenvn-2Vmethane- 
sulphonvl)-4-metbvl.2'- r2(S)-methvlbutvl]va]erohvdra2ide. 

In a manner analogous to that described in the first paragraph of 
Example 2, starting from 0.135 g of (E)-2(R)-[l(S)-[(tetrahydro-2-(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'-(metiiianesulplionyl)-4- 
methyl-2*-I2(S)-methylbutyllvalerohydrazide there was obtained 0.101 g 
of(E)-2(R)-Il{S)-(hydroxycarbamoyl)-4-phenyl-3-butenyll-2'-(methane- 
sulphonyl)-4-methyI-2 -[2(S)-methylbutyl]valerohydrazide in the form of 
a white solid. 
MS: 468 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12.70 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-[1(S)- 
[(tetrahydro-2(RS)-pyranylo3ty)carbamoyll-4-phenyl-3-butenyl]-2- 
(methanesulphonylM-methylvalerohydrazide and (S)-(+)-l-bromo-2- 
methylbutane. 
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(E)-2(R)-ri(S>-rHvdro yvcarbamovl)-4-phepvl.3-butenvn-2'-f3-hvdroxv- 
2(R).piethY|prffPYll.2'-(Tnet.h«ne8ulphonv]>.4.methvlvfllArnhv^r| ,^^f> 

In a manner analogous to that described in the first paragraph of 
Example 2, starting fi-om 0,13 g of (E)-2(R).Il(S)-((tetrahydro-2-(RS)- 
pyranyloxy)carbamoyl]-4-phenyl.3-butenyl]-2'-I3-hydroxy-2(R)-methyi- 
propyl]-2'-(methanesiilphonyl)-4-methylvalen>hydrazide there was 
obtained 0.095 gof (E)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3- 
butenyl-2'-[3-hydroxy-2(R)-methylpropyl]-2'-(methanesulphonyl)-4- 
methyl-valerohydrazide in the foim of a white solid. 
MS: 470 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 mlAninute. 
Retention time: 10.20 minutes. Solvent A: H20/0.01% TEA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 800A. 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-[1(S)- 
[(tetrahydro-2(RS)-pyTanyloxy)carbamoylJ-4-phenyl-3-butenyl]-2'- 
(methanesulphonyD^methylvalerohydrazide and (S)-(+)-3-bromo-2- 
methyl-l-propanol. 

(E>2(RVfl(SMHvdroxvcarhaTnovlV4.nVii>nvUq .biitenvl1-y.ra.t,v^^ yY- 
g(S)-methylpr0Pvll«2Vmethanesulph onvlV4-methvlvalerohvdri>riH«y 

In a manner analogous to that described in the first paragraph of 
Example 2, starting fix>m 0.13 g of (E)-2(R)-[l(S)-[(tet^ahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3-butenyll-2'-[3-hydro3^-2(S)-methy^ 
propyl]-2'-(methanesulphonyl)-4-methylvalerohydrazide there was 
obtained 0.09 g of (E)-2(R)-[l(S)-(hyd^oxyca^bamoyl)-4-phenyl-3- 
butenyl] -2'- [3-hydroxy-2(S)-methylpropyl] -2'-(methanesulphonyl)-4- 
methylvalerohydrazide in the form of a white sohd. 
MS: 470 (M-H)+ 
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HPLC: Gradient elution vising solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 10.11 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0-085% TFA, Column type: HYPERPEP 300A 

5 

The starting material was prepared in an analogoxis manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-[1(S)- 
I(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2*- 
(methanesulphonyl)-4-methylvalerohydrazide and (R)-(-)-3-bromo-2- 
10 methyl-l-propanoL 

Example 82 

(E)-2(R)4l(S)-(Hvdroxvcarbamovl)^-phenvl-3-butenvl1-2MsoDentvl>2^ 
15 (methfln esulphonvl)-4-methvlvalerohvdra2ide 

In a manner analogous to that described in the first paragraph of 
Example 2, starting from 0.12 g of (E)-2(R)-[l(S)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'-isopen1yl-2'*(methane- 
20 sulphonyl)-4-methylvalerohydrazide there was obtained 0.08 g of (E)- 
2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2Msopentyl*2* 
(methanesulphonylM-methylvalerohydrazide in the form of a white 
solid. 

MS: 468 (M+H)+. 

25 HPLiC: Gradient elution using solvent A containing 5% solvent B 

increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12.63 minutes. Solvent A: H2O/0.1% TFA; Solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A 

30 The starting material was prepared in an analogous manner to 

that described in Example 15, part (iii), starting from (E)-2(R)-[1(S)- 
I(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2*- 
(methanesulphonyl)-4-methylvalerohydrazide and l-bromo-3- 
methylbutane. 

35 
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(E)-2VCvrfobutvliDeth vlV2(RVr(SV(hvdroxvcarbamovn-4-p hpn Y^-a- 
butenvl]-2-(methane sulDhonvlV4-methvlvalerohvdrazidf 

In a manner analogous to that described in the first paragraph of 
Example 2, starting from 0.13 gof (E)-2'-(cyclobutylmethyl)-2(R)-[l(S)- 
[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'- 
(methanesulphonylM-methylvalerohydrazide there was obtained 
0.075 g of (E)-2'-(cyclobutyhnethyl)-2(R)-[l(S)-(hydroxycarbamoyl)-4- 
phenyl-3-butenyl]-2'-(methanesulphonyl)-4-methylvalerohydrazidein 
the fonn of a white soHd. 

MS:466(M+H)+ 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12.34 minutes. Solvent A: H20/O.l% TFA; solvent B: 
CH3CN/0.085% TFA. Column Ignpe: HYPERPEP 300A. 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-[1(S)- 
[(tetrahydro-2(RS)-pyranylo^)carbamoyl]-4-phenyl-3-butenyl]-2- 
(metbanesulphonyl)-4-methylval«rohydrazide and (^clobutylmetiiyl 
bromide. 

(E)-2(R)-ri(S)-(Hvdroxvcarbamovn.4-pbftti vl.3.butenvlV2'-(meHiai>e- 
SulphoPVl) -4-methvl-2V3.methvl.2.hutenvl Valerohvdraride 

In a manner analogous to that described in the first paragraph of 
Example 2, starting from 0.222 g of (E)-2(R)-[l(S)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3-butenyl-2'-(methanesulphonyl)-4- 
methyl-2'-(3-methyl-2-butenyl)valerohydra2ide there was obtained 
0.137 g of (E).2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyll-2'- 
(methanesulphonyl)-4-methyl-2-(3-methyl-2-butenyl)valerohydrazidein 
the form of a white soHd. 

MS: 466 (M+H)+. 
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HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 11.95 minutes. Solvent A: H2O/0.1% TFA; Solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

5 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E)-2-(R)-(l(S)- 
[(tetrahydro-2(RS)-pyranylo3gr)carbamoyl]-4-phenyl-3-butenyl-2- 
(methanesulphonyl)-4-methylvalerohydrazide and 3,3-dimethylallyl 
10 bromide. 

(E)-2'-Ben2vl -2-(butanesulphonvlV2(R)-rifS)-aivfirnTvnarKflTnnYl)-4- 
15 phenvl-3-butenvll-4-methvlvalernbvdrft9:it^ft 

In a manner analogous to that desmbed in the first paragraph of 
Example 2, starting from 0.17 g of (E)-2*-ben?yl-2'-(butanesulphonyl)- 
2(R)-Il(S)-I(tetraliydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3- 
20 butenyl]-4-methylvalerohydrazide there was obtained 0.115 g of (E)-2 - 
ben2yl-2'-(butanesulphonyl)-2(R)-[l(S)-hydrox5rcarbamoyl)-4-phenyl-3- 
butenyl]-4-methyIvalerohydrazide in the form of a white solid. 
MS: 530 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
25 increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 

Retention time: 13.83 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The startii^ material was prepared as follows: 

30 

(i) In a manner analogous to that described in Example 1, part (ii), 
startmg from 0.54 g of (E)-2(R)-[l(S)-(tert-butoxycarbonyl)-4-phenyl-3- 
butenyl]-4-methylvalerohydrazide and 1-butanesulphonyl chloride there 
was obtained 0.425 g of (E)-2-(butanesulphonyl)-2(R)-[l(S)-(tert- 
35 butoxycarbonyl)-4-phenyl-3-butenyl]-4-methylvalerohydra2ide in the 
form of a white foam. 
MS: 481 (M+H)+. 
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(ii) In a manner analogous to that described in Example 15, part (iii), 
starting from 0.416 g of (E)-2'-(butanesulphonyl).2(R)-[l(SMtert-butoxy- 
carbonyl)-4-phenyl-3-butenyl]-4-methylvalerohydra2ide and benzyl 
bromide there was obtained 0.463 g of (E)-2'-benzyl-2'- 

(butanes\ilphonyl)-2(R)-[l(S)-(tert-butoxycarbonyl)-4-phenyl-3-butenyI]- 
4-methylvalerohydra2ide in the form of a pale yellow gum. 
MS: 571 (M+H)+. 

(iii) In a manner analogous to that described in Example 1, part (iii), 
followed by that described in Example 2, part (v), starting from 0.46 g of 

(E)-2'-b€nzyl.2'-(butanesulphonyl).2(R)-[l(S)-(tert-butoxycarbonyl)-4- 
phenyl-3-butenyl]-4-methylvalerohydrazide there was obtained 0.174 g 
of(E)-2'-benzyl-2'-(butanesulphonyl)-2(R)-Il(S)-[(tetrahydro-2(RS)- 

pyranyloxycarbonyl]-4-phenyl-3-butenyll-4-methylvalerohydrazidein 
the form of a white solid. 

MS: 614 (M+H)+ 

Example 86 

(E)-2(R)-fl(SV(HYdroxvcarbamovn.A. phenvl-.S-hiit.f>nvll-2'-(methflnft- 
s\ilphQnYl)-4-methYl-2'-(2-methYlallvlV«lAiY>>ivHr|^^^o 

In a maimer analogous to that described in the first paragraph of 
Example 2, starting from 0.14 g of (E)-2(R).(l(S)-l(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3.butenyl]-2'-(methanesulphonyl)-4- 
methyl-2'-(2-methylallyl)val€rohydrazide there was obtained 0.063 g of 

(E)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2'-(methanesul- 
phonyl)-4-methyl-2'-(2-methylaUyl)valerohydra2ide in the form of an oflf- 
white sohd. 

MS: 452 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time 11.75 minutes. Solvent A: H20/O.l% TEA; solvent B: 
CH3CN/0.085% TEA. Column type: HYPERPEP 300A. 

The starting material was prepared in an analogous manner to 
that described in Example 15. part (iii), starting from (E)-2(R)-(1(S)- 
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((tetrahydro-2(RS)-pyranyloxy)carbamoyll-4-phenyl-3-butenyl]-2'- 
(methanesulphonyl}-4-methylvalerohydrazide and methylallyl chloride. 

5 

(E)-2'-(2-Cvclohexvlethvl)-2(R)-ri(S)-(hvdroxvcarbamovn-4-phenvl-3- 
butenyll-2 '-(Tnet:^an esulphonvl)-4-methvlvalerobvdrfl?:iH«» 

In a manner analogous to that described in the first paragraph of 
10 Example 2, starting fi-om 0.183 g of (E)-2'-(2-cyclohexylethyl)-2(R)-Il(S)- 
[(tetrahydro-2(RS)-pyranyloxy)carbamoyll-4-phenyl-3-butenyl]-2'- 
(metlianes\ilphonyl)-4-methylvalerohydrazide there was obtained 0.12 g 
of(E)-2'-(2-cyclohexylethyl)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3- 
butenyl]-2'-(methanesu]phonyl)-4-methylvalerohydrazide in tiie form of 
15 a white solid. 

MS: 508 (M+H)+. 

HPLC: Gradieat elution using solvent A containing 5% solvent B 
increadng to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 13.93 and 14.02 minutes (double peak). Solvent A: 
20 H2O/0.1% TFA; solvent B: CHdCN/0.085% TFA; Coltmm t^pe: 

HYPERPEP 300A. 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E)-2(RH1(S)- 
25 [(tetral^dro-2(RS)-pyranylo]7)carbamoyl]-4-phenyl-3-butenyl]-2'- 
(methanesulphonyl)-4-methylvalerohydrazide and 2-Qrclohe:^lethyl 
bromide. 

E?Mnnple 9g 

30 

(E)-2(RVri(S)-(Hvdroxvcarbamovl)-4-phenvl-3-buteDvll-2'-r2-(3- 
indolvl)ethvl1-2'-(methanesulphonvD-4-methvlvalerohvdrazide 

In a manner analogous to that described in the first paragraph of 
35 Example 2, starting from 0.128 g of (E)-2(R)-[l(S)-l(tetrahydro-2(RS)- 
pyranylosy)carbamoyl]-4-phenyl-3-butenyl]-2'-[2-(3-indolyl)-ethyll-2'- 
(methanesulphonyl)-4-methylvalerohydrazide there was obtained 
0.063 g of (E)-2(R)-(l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2-'I2- 
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(3-indolyl)ethyl]-2'-methanesulphonyl-4-methylvaleroh3rdrazide in the 
form of a pale orange foam. 
MS: 541 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
5 increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12.52 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type : HYPERPEP 300A. 

The starting material was prepared in an analogous manner to 
10 that described in Example 15, part (iii), starting from (E)-2(R)-[1(S)- 
I(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyll-2'- 
(methanesulphonyl)-4-metliylvalerohydrazide and 3-(2-bromoethyl)- 
indole. 

15 Example 89 

(E)-2(RVfl(S)-(Hvdroxvcarbamovl)-4-phenvl-3-butenvl1-2'-(methane- 
sulphonvlV4-methvl-2'-(3-phenvlallvl)v alerohvdrazide 

20 In a manner analogous to that described in the first paragraph of 

Example 2, starting from 0.18 g of (E)-2(R)-[l(S)-[(tetrahydro-2(RS)- 
pyranyIo2y)carl>amoyl)-4-phenyl-3-butenyl]-2'-(methanesulphonyl)-4- 
methyl-2 -(3-ph6nylaUyl)valerohydrazide there was obtained 0.123 g of 
(E)-2(R>[l(SHhydroxycarbamoyl)-4-phenyl-3-butenyl]-2'-(methanesul- 

25 phonyl)-4-methyI-2'-(3-phenylaIIyl)valerohydrazide in the form of a pale 
ydlow solid. 
MS: 514 (M+H)+. 

HPLC: Gradient elutirai using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
30 Retention time 12.69 minutes. Solvent A: H2O/0.1% TFi^ solvent B: 
CH3CN/0.085% TFA. Colimm type: HYPERPEP 300A. 

The starting material was prepared in an analogoxis manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-[1(S)- 
35 [(tetrahydro-2(RS)-pyranyloxy)carbamoyl] -4-phenyl-3-butenyl)-2'- 

(methanesulphonyl)-4-methylvalerohydrazide and dnnamyl bromide. 
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(E)-2'-PenzYl-2'-(ethane.siilDhonvl)-2fR V fl(S)-fhvdroi^vcarbamovlV4- 
phenvl-3-butenvn-4- niethvlvftlerohvdrazide 

In a manner analogous to that described in the first paragraph of 
Example 2, starting from 0.1 g of (E)-2'-benzyl-2'.(ethanesulphonyl)- 
2(R)-Il(S)-I(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3- 
butenylH-methylvalerohydrazide there was obtained 0.054 g of (E)-2'- 
benzyl-2'-(ethanesulphonyl)-2(R)-ll(S)-(hydroxycarbamoyl)-4-phenyl-3- 
butenyl}-4-methylvalerohydrazide in the form of an oflf-white solid. 
MS: 502 (M+H)*. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12.70 minutes. Solvent A: H2O/0.1% TEA; solvent B: 
CH8CN/0.085% TEA. Column type: HYPERPEP 300A. 

The startinig material was prepared in an analogous manner to 

that described in Example 85, parts (iMiii), starting from (E)-2(R)-[1(S)- 

tert-but(aycarbonyl)-4-phenyl-3-butenyll-4-methyhralerohydra2ideand 
ethanesulphonyl chloride. 

(E)-2'-(2.2.2-TrifluoroethaneBnlnhQnvlV. 2fR)-ri(SWhvdroxvcarbamovn.4. 
phenvl-3-butenvll-4-methvl-2*.phe ovl-valerohvdrazid«> 

In a manner analogous to that described in the first pargraph of 
Example 2, starting from 0.125 g of (E>2 -(2,2,2-trifluoroethanesul- 
phonyl)-2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl- 
3-butenyl]-4-methyl-2'-phenylvalerohydrazide there was obtained 
0.093 g of (E)-2'-(2,2,2-trifluoroethanesulphonyl)-2(R)-[l(S)- 
Qiydrosycarbamoyl)-4-phenyl-3-butenyl]-4-methyl-2- 
phenylvalerohydrazide in the form of an off-white solid. 
MS: 542 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
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Retention time: 13.42 minutes. Solvent A: H2O/0.1% TFA; solvent B 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The starting material was prepared in an analogous manner to 
that described in Example 17, parts (iMiii), starting from (E)-2(R)-I1(S)- 

(tert-butoxycarbonyl)-4-phenyl-3-butenyl]-4-methylvalerohydra2ideand 
2,2,2-trifluoroethanesulphonyl chloride. 

(E)-2(RVfl( 8)-(HvdroTvcarbamovl)-4-phenvl-3-butenvn-2'-(3-hvdroxv- 
proPvl)-2'-(methanesulphQnvlV4 -methvlvalerohvdrazide. 

In a manner analogous to that described in the first paragraph of 
Example 2, starting from 0.191 g of (E)-2(R)-(l(S)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyll-4-phenyl-3-butenyl]-2'-(3-hydroxypropyl)-2'- 
(methanesulphonyl)-4-metiiylvalerohydrazide there was obtained 
0.119 g of (E)-2(R)-2(R)-(l(S).(hydroxycarbamoyl)-4-phenyl-3-butenyl]- 
2'-(3-hydro3Qrpropyl)-2'-(methanesi]lphonyl)-4-methylvaIerohydrazidein 
the form of an off-white solid. 
MS: 456 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 9.61 minutes. Solvent A: H2O/0.1% TEA; solvent B: 
CH3CN/0.086%TFA. Ciolumn type: HYPERPEP 300A. 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-[1(S)- 
[(tetrahydro-2(RS)-pyranyloxy)carbamoylj-4-phenyl-3-butenyll-2*- 
(methanesulphonylM-methylval^hydrazide and S-bromo-l-propanol. 
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Example 93 

(E)-2(RVfl(S)-f Hvdroxvcarbamovl)-4.phenvl-3-butenvn-2'-fTnftf.hfln«>- 
sulphonvl)-4-m ethvl-2^r2.f3.4.4-trimethvl-2.5-dioxo-l- 
5 imiHaynliHi r i vDetbvIlvalerohvdragidft 

In a maimer analogous to that described in the first paragraph of 
Example 2, starting fi-om 0.196 g of (E)-2(R)-Il(S)-Ktetrahydro-2(RS)- 
pyranyloxy)carbamoyll-4-phenyl-3-butenyl]-2'-(methanes\ilphonyl)-4- 

10 methyl-2'-I2-(3,4,4-trimethyl-2,5-dioxo-l-imida2olidinyl)ethyl]valero- 
hydrazide there was obtained 0.094 g of (E)-2(R)-(l(S)-(hydroxycar- 
bamoyl)-4-phenyl-3-butenyll-2'-(methanesulphonyl)-4-methyl-2'-[2- 
(3,4,4-triinethyl-2,5-dioxo-l-imida2olidinyl)ethyl]valerohydrazide in the 
form of an ofT-white solid. 

15 MS:566(M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 11.37 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

20 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-[1(S)- 
[(tetrahydro-2(RS>-pyranylo3cy)carbamoyl]-4-phenyl-3-butenyl]-2- 
(methanesulphonylH-methylhydrazide and 3-(2-bromoethyl)-l,5,5- 
25 trimethylhydantoin. 

(E)-2(R)-fl(SVrHvdroxvcarbamovl)-4-phenvl-3-butenvll-2'-(methane- 
30 sulphonvl)-4-methvl-2'-(4-pentenvl)valerohydrazide 

In a manner analogous to that described in the first paragraph of 
Example 2, starting from 0.168 g of (E)-2(R)-[l(S)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2-(methanesulphonyl)-4- 
35 methyl-2'-(4-pentenyl)valerohydrazide there was obtained 0.105 g of (E)- 
2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2'-(methanesul- 
phonyl)-4-methyl-2'-(4-pentenyl)valerohydrazide in the form of a white 
solid. 
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MS: 466 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 96% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12.31 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-[1(S)- 
[(tetrahydro-2(RS)-pyranylosy)carbamoyl]-4-phenyl-3-butenyl]-2- 
(methanesulphonyl)-4-methylvalerohydrazide and 5-bromo-l-pentene. 

(E)-2'-(3-Butenvl)-2(R)-ri (S).flivdroTvoarbamovn-4-Dhenvl-3-butfinv11-y- 
(methaDesulDhonvl)-4-valerohvdra7.iH«> 

In a manner analogous to that described in the first paragraph of 
Example 2, starting from 0.137 g of (E)-2'-(3-butenyl).2(R).[l(S)-[(tetra- 
hydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyll-2'-(methane- 
sulphonylH-valerohydrazide there was obtained 0.081 g of (E)-2*-(3- 
butenyl).2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2'- 
(methanesuIphonyl)-4-valerohydrazide in the form of a white solid. 
MS: 452 (M+H)+. 

HPIX3: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 11.80 minutes. Solvent A; H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-I1(S)- 
[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'- 
(methanesulphonyl)-4-methylvalerohydra2ide and 4-bromo-l-butene. 
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(EV2(RVri(SUHvdroxvcarbamovlM-phenvl-3-butenvll-^^^ 
sulphonYl)>4-met|iY^y>pr<)pYlvalerphydra2ide 

In a manner analogous to that described in the first paragraph of 
Example 2, starting fi-om 0.211 g of (E).2((R)-[l(S)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'-(methanes^llphonyl)-4- 
methyl-2 -propylvalerohydrazide there was obtained 0.129 g of (E)-2(R)- 
[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2^-(methanesulphonyl)-4- 
methyl-2 -propylvalerohydrazide in the form of a white solid. 
MS: 440 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 9.77 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The starting material was prepared in an analogous manner to 
that described in Example 15» part (iii), starting from (E)-2(R)-[1(S)- 
[(tetrahydro-2(RS)-pyranyloxy)carbamoyll-4-phenyl-3-butenyll-2- 
(methanesulphonylM-methylvalerohydrazide and 1-bromopropane. 

toipp>e 97 

(EV2^Butvl-2 fR)-fl(SVQivdroxvcarbamovlV4-phenvl-3>^^^ 
(methanesu lDhonvlM-methvlvalerohvdrazide 

In a manner analogous to that described in the first paragraph of 
Example 2, starting firom 0.181 gof (E)-2'-butyl-2(R)-[l(S)-[(tetrahydro- 
2(RS)-pyranyloxy )carbamoyl] •4-phenyl-3-butenyl] -2 -(methanesul- 
phonyl)-4-methylvalerohydra2ide there was obtained 0.129 g of (E)-2*- 
butyl-2(R)-l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyll-2*-(methane- 
sulphonyl)-4-methylvalerohydrazide in the form of a white solid. 
MS: 454 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12:12 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Colunm type: HYPERPEP 300A, 
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The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-[1(S)- 
[(tetrahydro-2(RS)-pyranyloxy)carbamoyII-4-phenyl-3-butenyll-2'- 
(metiianesulphonyl)-4-methylvalerohydrazide and 1-faromobutane. 

Example 98 

(E)-2'-(2-Aminoethvn.2( R)-fl(SV(hvdroxvcarbamovl)-4-phenvl-3. 

butenvll-2'-(methap esulphonvlV4-methvlvalerohvdra!7:iHfip- 

toluenesulphonate. 

In a analogous manner to that described in the first paragraph of 
Example 2, starting from 0.1 g of (E)-2'-(2-aminoethyl)-2(R).[l(S)-I(tetra- 
hydro-2(RS)-pyranyloxy)carbamoyl)-4-phenyl-3-butenyl]-2'.(methane- 
sulphonyl)-4-methyIvalerohydra2dde there was obtained 0.086 g of (E)- 
2'-(2-aminoethyl)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2'- 
(methanesulphonylM-methylvalerohydrazide p-toluenesulphonate in 
tlie fom of an off-white solid. 
MS: 441 (M+H)+. 

HFLC: Gradient elution using solvent A containing 5% solvit B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml^ninute. 
Retention time: 9.58 minutes. Solvent A: TFA; solvent B: 

CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The starting material was prepared as follows: 

A suspension of 0.926 g of (E)-2(R)-[l(S)-I(tetrahydro-2(RS)- 
pyranylo^)carbamoyl]-4-phenyl-3-butenyl]-2'-(methanesulphonyl)-4- 
methyl-2'-(2-phthalimidoethyl)valerohydra2ide in 10 ml of methanol 
was treated with 0.25 ml of hydrazine hydrate. The mixture was stirred 
at room temperature overnight. The suspended white solid was filtered 
off, the filtrate was concentrated and the residue was purified by 
chromatography on sihca gel using 5% methanol in dichloromethane for 
the elution. There was obtained 0.23 g of (E)-2'-(2-aminoethyl)-2(R)- 
[l(S)-((tetrahydro-2(RS)-pyranylo^)carbamoyl)-4-phenyl-3-butenyl]-2'- 
methanesulphonyl)-4-methylvalerohydrazide in the form of a white 
solid after trituration of the product with ether. 



- 114- 



MS: 525 (M+H)+. 

5 (E)-2(R)-ri(S)-(Hvdrory carbamovn-4-Dhenvl-3-biitenvn-9/-fmft^^ ^^y. 
sulphonvl)-4-methvI-2'-f2-(l-pvrrolvn6thvllv alcrohvdrazide 

In a manner sBalogous to that described in the first paragraph of 
Example 2, starting from 0.163 g of (E)-2(R)-[l(S)-[(tetrahydro-2(RS)- 

10 pyranylo^)carbamoyl]-4-phenyl-3-butenyl]-2'-(methanesulphonyl)-4- 

methyl-2'-[2-(l-pyrrolyl)ethyl]valerohydrazide there was obtained 0.041 
g of (E)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2'-(methane- 
siilphonyl)-4-methyl-2'-[2-(l-pyrrolyl)ethylJvsderohydra2ide in the form 
of an o£f-white sohd. 

15 MS: 491 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 16 minutes; flow rate 1 ml/minute. 
Retention time: 12.05 minutes. Solvent A: H2O/0.1% TFA; Solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

20 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-ll(S)- 
I(tetrahydro-2(RS)-pyranylosy)carbam<qrl]-4-phenyl-3-butenyl-2'- 
(methanesuIphonyl)-4-methylvalerohydrazide and l-(2-bromomethyl)- 
25 pjnrole. 

EvuTnpU inn 

(E)-g-r2-(1.3.Dioxolan-2.vl)ethvll.2fRVri(SVfhvdrQTve arbamovl)-4- 
30 phenvl-3-butenvll.g.(methanesult>honvl)-4-methv lvalerohvdrazide 

In a manner analogous to that described in the first paragraph of 
Example 2, starting from 0.145 g of (E).2'-[2-(l,3-dioxolan-2-yl)ethyl]- 
2(R)-[l(S)-I(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3- 
35 butenyll-2'-{methanesulphonyl)-4-methylvalerohydra2ide there was 
obtained 0.067 g of (E>2'-[2-(l,3-dioxolan-2-yl)ethyll-2(RMl(S)- 
(hydro3qrcarbamoyl)-4-phenyl-3-butenyl]-2'-(methanesulphonyl)-4- 
methylvalerohydrazide in the form of a pale orange solid. 
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MS: 498 (M+H)+. 

HPLC: Gradient elution iising solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate ml/minute. 
Retention time: 10.63 minutes. Solvent A: H20/O.l% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERSIL ODS. 

The starting material was prepared in an analogoxis manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-[1(S)- 
Ktetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyll-2'- 
(methanesulphonyl)-4-methylvalerohydra2ide and 2-(2-bromoethyl)-l,3- 
dioxolane. 

Eyamplfi 1(11 

(E)-2(R)-ri(SWHvdrn3cvrar>>flTnn vl)-4.phenvl-3-butenvn-2V4-Tnet>iftyy- 
benzenes ulphonvlM-methvlvfllerohvdraTidft 

In a manner analogous to that described in the first paragraph of 
Example 2, starting from 0.19 g of (E)-2(R)-[l(S)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl.3-butenyl]-2*-(4-methoxybenzene- 
stilphonylM-methylvalerohydrazide there was obtained 0.115 g of (E)- 
2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl-2'-(4- 

methoxybenzenesulphonylM-methylvalerohydrazide in the form of a 
white solid. 

MS: 490 (M+H)+ 

HPLC: Gradient elution using solvent A containing 5% solvoit B 
increasing to 95% solvent B over 15 minutes; flow rate 1 mlAninute. 
Retention time: 11.53 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The starting material was prepared as follows: 

(i) In a manner analogous to that described in Example 1, part (ii), 

from 0.54 g of (E)-2(R).l(S)-(tert-butoxycarbonyl)-4-phenyl-3-butenyl]-4- 

methylvalerohydrazide and 4-methoxybenzenesulphonyl chloride there 

was obtained 0.492 g of (E)-2(RMl (SHtert-butoxycarbonyl)-4-phenyl-3- 

butenyll-2'-(4-metho^ben2enesulphonyl)-4-methylvalerohydrazidein 
die form of a white soHd. 
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MS: 531 (M+H)+. 

(ii) In a manner analogous to that described in Example 1, part (iii), 
followed by that described in Example 2, part (v), from 0.482 g of (E)- 
5 2(R)- [l(S)-(teTt-butosycarbonyl)-4-phenyl-3-butenyll-2'-(4-methosy- 

benzenesulphonyl)-4-methylvalerohydrazide there was obtained 0.194 g 
of(E)-2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3- 
butenyl]-2-(4-methorjrben2enesvdphonyl)-4-methylvalerohydrazidein 
the form of a white solid. 
10 MS: 574 (M+H)+. 

(E.E)-2(RVfl(S)-(HvdroxvcarbamovlV4-phenvl-3-biitenvll-4-methvl-y- 
15 phenvl-2'-f(2-phenvlvinvl)sttlphonvllvalerohvdrazide 

In a manner analogous to that described in the first paragraph of 
Example 2, starting from 0.245 gof (£,E>-2(R>[l(S)-[(tetrahydro-2(RS)- 
pyranylo:Qr)caibamoyl]-4-phenyl-3-butenyl]-4-methyl-2-phenyl-2*-[(2- 
20 phenylvinyl)sulphonyl]valerohydrazide there was obtained 0.086 g of 
(E,E)-2(R)-Il(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyll-4-methyl-2'- 
phenyl-2'-[(2-phenylvinyl)sulphonyl]valerohydra2ide in the form of a 
white solid. 
MS: 562 (M+H)+. 

25 HPLC: Gradimt elution using solvent A containing 5% solvent B 

increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 13.94 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA Column type: HYPERPEP 300A 

30 The starting material was prepared in an analogous manner to 

that described in Example 1, parts (ii) and (iii), followed by tiiat 
described in Example 2, part (v), from (E)-2(R)-[l(S)-(tert- 
butoxycarbonyl)-4-phenyl-3-butenyll -4-methyl-2*-phenylhydrazide and 
trans-beta-sfyrenesulphonyl diloride. 
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Eyample m 

(E)-2'-Furfural-2fRVfK S)-(hvdroTYr-iu-bonvn-4.phenvl-3-bute^Yn -?^^ 
(methapesulphopYlM-methvlvalerohvdraTi^ift 

In a manner analogous to that described in the first paragraph of 
Example 2, starting fix)m 0.071 g of (E)-2*-£urfijral-2(R)-[l(S)- 
I(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyl)-2'- 
(methanesiUphonyl)-4-methylvalerohydrazide there was obtained 
0.042 g of (E)-2'-£urfural-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3- 

butenyl]-2'-(methanesulphonyl)-4-methylvalerohydrazide in the form of 
a white solid. 

MS: 478 (M+H)+. 

HP|iC: Isocratic elution using 50% CHaCNA^^ater; flow rate 

1 ml/minute. Retention time: 3.82 minutes. Column type: Waters 
symmetry 10 cm, Cis, 0.46cm i.d. 

The starting material was prepared in an analogous manner to 
that described in Example 45, parts (i) and (ii), starting fi^m (E)-2(R)- 

[l(S)-(tert-butoxycarbonyl)-4-phenyl-3-butenylH-methylvalero- 
hydrazide and 2-fiiraldehyde. 

Example 104 

(E)-g-gtbYl.2(R).ri(SVnivdroyvr.arbaTnovlW.nh A nvl.3.biit^nvn.^^^ 
(methmWttIpb0DVl)-4-methi^valeroliviir«7i/^ft, 

In a manna* analogous to that described in the first paragraph of 
Example 2, starting fix)m 0.136 g of (E)-2'-ethyl-2(R)-(l(S)-tetrahydro- 
2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenylJ-2*-(methanesul- 
phonyl)-4-methylvalerohydrazide there was obtained 0.087 g of (E)-2'- 
ethyl-2(R)-[l(S)-(hydro3qrcarbamoyl)-4-phenyl-3-butenyl]-2'- 

(methanesulphonyl)-4-methylvalerohydra2ade in the form of a white 
solid. 

MS: 426 (M+H)+. 

HPLC: Gradient elution using solvent A containing 20% solvent B 
increasing to 80% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 14.12 minutes. Solvent A: 100% 0.05M 
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triethylammonium phosphate buiBFer, ph 2.5 (TEAP); solvent B: 80% 
CHsCNATEAP). Column type: Waters symmetry 10 cm, 0.46 cm i.d. 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-[1(S)- 
[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyl-2'- 
(methanesulphonyl)-4-methylvalerohydrazide and ethyl iodide. 

Example 105 

(E)-2^-(2,6-Dichloroben2vl)-2(R)-fl(SVaivdroxvcarbamovl)>4>phenvl-3- 
butenvll-2'-(methanesulphonvl)-4'methvlvalerohydrazide 

In a manner analogous to that described in the first paragraph of 
Example 2, starting from 0.09 g of (E)-2'-(2,6-dichloroben2yl)-2(R)-[l(S)- 
I(tetrahydro-2(RS>pyranyloxycarbamoyl] -4-phenyl-3-butenyl] -2*- 
(methanesulphonyl)-4-methylvalerohydrazide there was obtained 0.05 g 
of(E)-2M2,6-dichlorobenzyl)-2(R)-I(S)-(hydroxycarbamoylH^ 
butenyl]-2'-(methanesidphonyl)-4-methylvalerohydrazide in the form of 
a white solid. 
MS: 556/558 (M+H)+. 

HPLC: Gradient elution using solvent A containing 30% solvent B 
increasing to 95% solvent B over 7 minutes; flow rate: 1 ml/minute. 
Retention time: 7.30 minutes. Solvent A: H2O/0.1% TFA; solvent B 
CH3CN/0.1% TFA. Column type: HYPERSIL ODS, 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-[1(S)- 
[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'- 
(methanesulphonylM-methylvalerohydrazide and 2,6-dichlorobenzyl 
bromide. 
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(E)-2>-(CyclopentvlinethYl)-2(RVfl(S)-aiv droxvcarhan,nvl)-4-pheTiv]^^ 
^^tenYl]-g'-(plethanesulphonvlV4-Inet^v^ v alerohvd^a,.•|^p 

In a maimer analogous to that described in the first paragraph of 
Example 2, starting fi-om 0.04 g of (E)-2'-(cycIopentyhnethyl)-2(R)-[l(S)- 
l(tetrahydro-2(RS)-pyranyloxycarbamoyl]-4-phenyl-3-butenyl]-2'- 
(methanesulphonyl)-4-methylvaIerohydrazide there was obtained 
0.041 g of (E).2'.cyclopentybnethyl)-2(R)-[l(S)-(hydroxycarbamoyI)-4. 

phenyl-3-butenylJ.2'-(methanesulphonyl).4-methylvalerohydra2idein 
the form of a white solid. 

MS: 480 (M+H)+. 

HPLC: Isocratic elution using 60% CHsCN/TEAP; flow rate 

1 mlAninute. Retention time; 3.25 minutes. Column type: Waters 

symmetry 10 cm, Cis, 0.46 cm i.d. 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-I1(S)- 
[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'- 
(methanesuIphonylM-methylvalerohydrazide and cyclopentyhnethyl 
methanesulphonate. 

2(R)-f2-(2-BenzofuranvlVl(S)-rhvHr^ xvcarbaTnnv])ethvl-2'-isnl>ii<:vl-y- 
(methanef<ulphQnvn- 4-methvlh Y^ ri^ Pfi/Ta 

In a manner analogous to that described in the first paragraph of 
Example 2, starting from 0.066 g of 2(R)-[2-(2-ben2ofuranyl>l(S)- 

((tetrahydro-2(RS)-pyranyloxy)carbamoyllethyl]-2'-isobutyl-2'-(methane. 
sulphonylH-methylvalerohydrazide there was obtained 0.015 g of 2(R)- 

[2-(2-benzofuranyl)-l(S)-(hydroxycarbamoyl)ethyI]-2'-isobutyl-2'- 

(methanesulphonylM-methylvalerohydrazide in the form of a white 
solid. 

MS: 468 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 98% solvent B over 15 minutes; flow rate 1 ml/minute. 
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Retention time: 12.34 minutes. Solvent A: H2O/0.1% TFA: solvent B: 
CHs CN/0.085% TFA. Column type: HYPERPEP 300A. 

The starting material was prepared as follows: 

5 

(i) 1.14 g of 60% sodiimi hydride were added to a stirred solution of 
12.35 g of l,2-diben2yl 1-tert-butyl 4-methyl-l,l,2(R)- 
pentanetricarboxylate in 150 ml of dry, ice-cold dimethylformamide . 
under a nitrogen atmosphere. The mixture was stirred at ice 

10 temperature for 30 minutes and at room temperature for a further 

1.5 hours. The mixture was again cooled to ice temperature before the 
addition of 5.78 g of 2-bromomethylbenzoftu-an. The mixture was 
allowed to return to room temperature slowly and was stirred overnight. 
The solution was then evaporated and the residue was partitioned 

15 between ethyl acetate and 5% citric add solution. The ethyl acetate 

solution was washed with water and saturated sodium chloride solution 
and dried over anhydroiis magnesium sulphate. The solvent was 
evaporated and the residue was purified by flash chromatography on 
silica gel using hexane/ether (9:1) for the elution. There were obtained 

20 14.64 g of 1,2-dibenzyl l-tert-butyl-l-(2-benzofuranyl)methyl-4-methyl- 
l,l,2(R)-pentanetricarboxylate in the form of a colourless oil. 

(ii) 14.64 g of l,2-diben2yl-l-tert-butyl-l-(2-ben2ofuranyl)methyl-4- 
methyl-l,l,2(R)-pentanetricarboxylate were distilled in 150 ml of 

25 ethanol and a solution of 9.8 g of sodium hydroxide in 55 ml of water 
was added. The mixture was heated under reflux for 24 hours,, cooled 
and the solvents were evaporated. The residue was dissolved in 400 ml 
of water and the pH was adjusted to 3 by tiie addition of 4M sulphuric 
acid solution. The aqueous solution was extracted with 400 ml of ethyl 

30 acetate and the extract was washed in succession with water and 
saturated sodium chloride solution and dried over anhydrous 
magnesium sulphate. The solvent was evaporated and the residue was 
dissolved in 150 ml of toluene containing 3.8 ml of triethylamine. The 
mixture was heated under reflux for 2 hours, cooled and washed in 

35 succession with 5% citric solution, water and saturated sodium chloride 
solution. After drying over anhydroiis magnesium sulphate the solvent 
was evaporated and the residue was dissolved in 50 ml of hexane and 
treated with 2.43 g of cyclohexane. The mixture was kept in a 
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refiigerator for 2 hours and the white soUd formed was filtered off and 

washed with hexane. The solid was suspended in 150 ml of ethyl 

acetate and shaken with two 50 ml portions of 2M sulphuric add. The 

ethyl acetate solution was washed in succession with water and 

saturated sodiimi chloride solution, dried over anhydrous magnesium 

sulphate and evaporated. There were obtained 3.701 g of 4-tert-butyl 

hydrogen 3(S)-(2-benzofuranyl)methyl-2(R)-isobutylsuccinate in the 
form of a pale yellow gum. 

(iii) In an analogous manner to that described in Example 15, parts 
(i)-(iii), starting from 4-tert-butyl hydrogen 3(S)-(2-benzofijranyl)methyl- 
2(R)-isobu1ylsuccinate and using l-bromo-2-methanepropane in part 
(iii) there was obtained 2(R)-[2-(2-benzofuranyl)-l(S)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]ethyl]-2'-isobutyl-2'-(methanesulphonyl)-4- 
methylvalerohydrazide in the form of a white solid. 
MS: 552 (M+H)+ 

(E>2(B>fl(gKaydroxYcarbaTO0Yl)-4.phenvl-3.butenvii.2'-fniftths.r.^ 

g\aPhftnYl)-4-methvl-2'-ff3.pvridvlfa>«>tlivnv alerohvdrarid«. 

In a manner analogous to that described in the first paragraph of 
Example 2, but using methanesulphonic acid in place of p-toluenesul- 
phonic add, starting fi^m 0.2 g of (E)-2(R)-[l(S)-((tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'-(methane8ulphonyl)-4- 
methyl-2'-I(3-pyridyl)methyl]valerohydrazide there was obtained 
0.177 g of (E)-2(R)-[l(SMhydroxycarbamoyl)-4-phenyl-3-butenylJ-2*- 
(methanesulphonyl)-4-methyl-2'-((3-pyridyl)methyl]valerohydra2ide 
methanesulphonate in the form of an orange solid. 
MS: 489 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 8.05 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 
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The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting firom(E)-2(R)-[l(S)- 
[(tetrahydro-2(RS)-pyranylosy)carbamoyl]-4-phenyl-3-butenyll-2'- 
(methanesidphonyl)-4-methylvalerohydrazide and 3-bromomethyl- 
5 pyridine hydrobromide. 

Example 109 

(EV2(R)-ri(S)-(Hvdrox Y''a^<->aTr>n Yl)-4-phenvl-3-butenvn-2'-(methane- 
10 sulphonvl)-4-methvl-2^f2-(2-I^vridvl)ethvllvale^ohvd^a ^'^fi ynptih^ne- 
sulphonate 

In a manner analogous to that described in the first paragraph of 
Example 2, but using methanesulphonic acid in place of p-toluenesul- 

15 phonic add, starting firom 0.176 g of (E)-2{R)-Il(S)-ltetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3-butenyll-2'-(me1iianesulphonyl)-4- 
methyl-2M2-pyridyl)ethyl] valerohydrazide thare was obtained 0.13 g of 
(E)-2(R)-Il(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2*-(metiianesul- 
phonyl)-4-methyl-2-[2-pyridyl)ethyl]valerohydrazide 

20 methanesulphonate in the form of a pale orange solid. 
MS; 503 (M+H)+. 

HPLC: Gradi«it elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 9.97 minutes. Solvent A: TFA; solvent B: 

25 CH8CN/0.085% TFA. Column type: HYPERPEP 300A. 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-[1(S)- 
[(tetrahydro-2(R)-pyranylosy)carbamoyl]-4-phenyl-3-butenyll-2*- 
30 (methanesulphonyl)-4-methylvalerohydrazide and 2-(2-bromoethyl)pyri- 
dine hydrobromide. 
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E-2(fi)4l(S)-(Hvdroxvcarbamnvl) ~4-phenvl-3-butenvl1-2'-(mpftifl noc«l- 

phonYl)-4-methvl-2'-f2 -(4-pvridvl)etbvllvalerQhvdrfl7i<ie 

mfttbaTt esulphonate. 

In a manner analogous to that described in the first paragraph of 
Example 2, but using methanesulphonic acid in place of p-toluenesul- 
phonic add, starting fi-om 0.146 of (E)-2(R).[l(S)-[(tetrahydro-2(RS)- 
pyranylo3gr)carbamoyll-4-phenyl-3-butenyl]-2'-(methanes\alphonyl).4- 
methyl-2'-I2-(4-pyridyl)ethyl] valerohydrazide there was obtained 
0.104 g of (E)-2(R)-(l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2'- 
(methanesulphonyl)-4-methyl-2'-I2-(4-pyridyl)ethyl]valerohydrazide 
methanesulphonate in the form of a pale orange solid. 
MS: 503 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 mlAninute. 
Retention time: 9.74 minutes. Solvent A: H2O/0.1% TFA; Solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-ll(S)- 
[(tetrahydro-2(RS)-pyranylosy)carbamoyl]-4-phenyl-3-butenyll-2*- 
(methanesulphonyl)-4-methylvalerohydrazide and 4-(2-bn)moethyl)- 
pyridine hydrobromide. 

ETqn^plo 111 

2(R)-f3-Cvclohexvlidenft-l(S)-fhvdro yvcarbamovlV.Dropvll-2'-ifinhiitv].g'. 
(methanesulphonvn-4- methvlvalerohvdra2ide 

In a manner analogous to that described in the first paragraph of 
Example 2 from 0.085 g of 2(R)-[3-cyclohexyhdene-l(S)-[(tetrahydro- 
2(RS)-pyranyloxy)carbamoyl]propyl].2'-isobutyl-2'-(methanesulphonyl)- 
4-methylvalerohydrazide there was obtained 0.042 g of 2(R)-[3<yclo- 

hexylidene-l(S)-(hydroxycarbamoyl)propyl].2'-isobutyl.2'.(methane- 
sulphonylM-methylvalerohydrazide in the form of a white solid. 
MS: 446 (M+H)+. 
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HPLC: Gradient elutdon using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12.20 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA 
5 Coltmm type: HYPERPEP 300A 

The starting material was prepared as follows: 

(i) In a manner analogous to that described in Example 107 parts (i) 
10 and (ii), except that the product was pxirified by flash chromatography 

on silica gel using hexane/ether (4:1) for the elution instead of by 
crystaUization of the cyclohexylamine salt, starting from 1,2-dibenzyl 1- 
tert-bulyl 4-methyl-l,l,2(R)-pentanetricarboxylate and (2- 
bromoethylidene)cyclohexane there was obtained 4-tert-butyl hydrogen 
15 3(S)-[(2-cyclohexylidene)ethyl]-2(R)-isobutylsuccinate in the form, of a 
pale yellow gum. 
MS: 339(M+H)+ 

(ii) In a manner analogous to that described in Example 2» parts (iii)- 
20 (v), starting from 4-tert-butyl hydrogen 3(S)-[(2-cyclohe^lidene)ethyll- 

2(R)-isobutylsuccinate and isobutylhydrazine and using trimethylsilyl 
trifluoromethanesulphonate in 1,4-dioxane instead of trifluoroacetic 
add to deprotect the tertiary butyl ester there was obtained 2(R)-[3- 
<7clohexylidene-l(S)-((tetrahydro-2(RS)-pyranyloxy)carbamoyl]propyl]- 
25 2'-isobu1yl-2'-(methanesulphonyl)-4-methylvalerohydrazide in the form 
of a yellow solid. 
MS: 530 (M+H)+, 

Exempli 11^ 

30 

2(R)-f3>(Tetrahvdro-2H'pvran«4-vhdene)-l(S)-(hvdroxvcarbamovl)- 
propYll>gMspbptyl-gMmethanesulphonYl)>4-ipethYlvalerohYdrari^^ 

In a manner analogous to that described in the first paragraph of 
35 Example 2, starting from 0.09 g of 2(R)-[3-(tetrahydro-2H-pyran-4- 

ylidene)-l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]propyl]-2*-iso- 
butyl-2 -(methanesulphonyl)-4-methylvalerohydrazide there was 
obtained 0,046 g of 2(R)-l3-(tetrahydro-2H-pyran-4-yhdene)-l(S)- 
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(hydroxycarbainoyl)propyl]-2'-isobutyl-2'-(methanesulphoniyl)-4- 
methylvalerohydrazide in the form of a white solid. MS: 448 (M+H)+. 
HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 10,22 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The starting material was prepared as foUows: 

(i) In a manner analogous to that described in Example 107, parts (i) 
and (ii), except that the product was purified by flash chromatography 
on silica gel using hexane/ether (4:1) for the elution instead of by 
crystallization of the cyclohexylamine salt, starting from 1,2-dibenzyl 1- 
tert-butyl 4-methyl-l,l,2-2(R)-pentanetricarboxylate and 4-(2- 
bromoethylidene)tetrahydro-2H-pyran there was obtained 4-tert-butyl 
hydrogen 3(S)-[(tetxahydro-2H-pyran-4-ylidene)ethyl]-2(R)- 
isobutylsucdnate in the form of a pale yellow gum. 

MS: 341 (M+H)+. 

(ii) In a manner analogous to that described in Example 2, parts (iii)- 
(v), starting from 4-tert-butyl hydrogen 3(S)-((tetrahydro-2H-pyran-4- 
ylidene)ethyl]-2(R)-isobutylsuccinate and isobutylhydrazine and using 
trimethylsilyl trifluoromethanesulphonate in 1,4-diozane instead of 
trifluoroacetic add to deprotect the tertiaiy butyl ester there was 
obtained 2(R).(3^tetrahydro-2H-pyran-4-ylidene)-l(S).[(tetrahydro- 
2(RS)-pyranyloxy)carbamoyllpropyl]-2'-i8obutyl-2*-methanesulphonyl)-4- 
methylvalerohydrazide in the form of an ofF-white solid. 

MS: 532 (M+H)+. 

Example 113 

2(R)-f3-(Tetrahvdro.2H-pvran.4.vlV1fSV fhvdro3fvcarhamovl)propvn-2'- 
isobutvl-2'-(methaiiesii TDhQnvl)-4-methvlvalemhvdra2ide 

In a manner analogous to that described in the first paragraph of 
Example 2, starting from 0.14 gof 2(R)-I3-(tetrahydro-2H-pyran-4-yl)- 
l(S)-[(tetrahydro-2(RS)-(pyranyloxy)carbamoyl]propyl].2'-isobuiyl-2- 
(methanesulphonyl)-4-methylvalerohydrazide there was obtained 
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0.083 g of 2(R)43-(tetrahydro-2H-pyran-4-yl)-l(S)-(hydroxycarbamoyl)- 
propyl]-2'-isobutyl-2'-methanesulphonyl)-4-methylvalerohy<^ 
the form of an off-white solid. 
MS: 450 (M+H)+. 

5 HPLC: Gradient elution using solvent A containing 5% solvent B 

increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 10.15 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA Column type: HYPERPEP 300A. 

10 The starting material was prepared as follows: 

(i) A solution of 0.397 g of 4-tert-butyl hydrogen 3(S)-[(tetrahydro- 
2H-pyran-4-ylidene)ethyll-2(RMsobutylsuccinate in 10 ml of methanol 
was shaken in a hydrogen atmosphere in the presence of 0.196 g of 10% 

15 palladium on charcoal catalyst until no further uptake of hydrogen was 
observed. The catalyst was filtered off and the filtrate was evaporated. 
There was obtained 0.331 g of 4-tert-bu1yl hydrogen 3(S)-[(tetrahydro- 
2H-pyran-4-yl)ethyl]-2(RMsobul7lsuccinate in the form of a colourless 
gum. 

20 MS:343(M-i-H)+. 

(ii) In a maimer analogous to that described in Example 2, parts (iu)- 
(v), starting firom 4-tert-butyl hydrogen 3(R)-(tetrahydro-2H-pyran-4- 
yl)ethyl-2(R)-isobutylsuccinate and isobulylhydrazine there was 

25 obtained 2(R)-[3-(tetrahydro.2H-pyran-4-yl)-l(S)-[(tetrahydro-2(RS)- 
pyranylo3Q^)carbamoyl]propyl]-2Msobutyl-2'-<methanesulphonyl)-4- 
methylvalerohydrazide in the form of a white solid. 
MS: 534 (M+H)+. 

30 TCyftTnplA 

2(RVf3-Cvclohexvl-l(S)-Qivdroxvcarbamovl)Dropvll-2>is^^ 
(methanesulphonvl)^methvlvalerohvdrazide 

35 In a manner analogous to that described in the first paragraph of 

Example 2, starting fi-om 0.145 g of 2(R)-[3-cyclohexyH(S)-[(tetrahydro- 
2(RS)-pyranyloxy)carbamoyl]propyl]-2'-isobutyl"2*-(methanesulphonyl)- 
4-methylvalerohydrazide there was obtained 0.093 g of 2(R)-[3- 
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cyclohexyl-l(S)-(hydroxycarbainoyl)pn)pyl].2-isobutyl-2'- 

(methaiiesulphonyl)-4-methylvalerohydrazide in the form of a white 
solid. 

MS: 448 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12.82 minutes. Solvent A: H20/O.l% TFA; solvent B: 
CH8CN/0.085% TFA. Colmnn type: HYPERPEP 300A. 

The starting material was prepared in an analogous manner to 
that described in Example 113, parts (i) and (ii), starting from 4-tert- 
butyl hydrogen 3(S)-(2-cyclohexylidene)ethyl-2(R).isobutylsuccinate. 

Example n.«> 

2(fi)-fl(S)-(HYdroxvcarbamovl)-4-p h envl.3-butvnvl1-2'-isob»tvl.y. 
(methanesulphonvlW-T nethvlvftlftrnhvdrazide 

In a manner analogous to that described in the first paragraph of 
Example 2, starting from 0.189 gof 2(R)-[l(S)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyll-4-phenyl-3-butynyl]-2Msobutyl-2'-(methane- 
sulphonyl)-4-raethylvalerohyrazide there was obtained 0.098 gof 2(R)- 

Il(S)-(hydroxycarbamoyl)-4-phenyl-3-butynyl]-2'.isobutyl-2'Kmethane- 
sulphonylH-methylvalerohydrazide in the form of a white solid. 
MS: 452 (M+H)+. 

HPLC: Gradient elution tising solvent A containing 95% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12.42 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The starting material was prepared as follows: 

(i) Li a manner analogous to that described in Example 107, parts (i) 
and (ii), starting from 1,2-dibenzyl l-tert-butyl-4-methyl-l,l,2(R)- 
pentanetricarboxylate and l-bromo-3-phenyl-2-propyne there was 
obtained 2(R)-Il(S)-tert-butoxycarbonyl).4-phenyl-3-butynyl-4- 
methylvaleric acid in the form of a pale yeUow solid. 
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(ii) In a manner to that described in Example 2, parts (iiiMv), 
starting from 2(R)-[l(S).(tert-butoxycarbonyl)-4-phenyl-3-butyDyl)^ 
methylvaleric add and isobutylhydrazine there was obtained 2(R)-[1(S)- 
[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butynyl]-2'- 
5 isobutyl-2'-(methanesulphonyl)^methylvaIerohydrazide in the form of 
a white sohd. 
MS:536(M+H)+ 

gyample 1%^ 

10 

2(RVri(S)-(Hvdro3cvcar hatT^nYl)>3> phenoxvDropvl1-2^-isobutvl-2'- 
(TYiAthanf ^stdphonvD^^methvlvalerohydrazide 

In a manner analogous to that described in the first paragraph of 
15 Example 2, starting from 0.23 g of 2(RMl(S).[(tetrahydro-2(RS)- . 
pyranyloxy)carbamoyl]-3.phenoxypropyl]-2*-isobutyl-2*- 
(methanesiilphonyl)-4-methylvalerohydrazide there was obtained 
0.143 g of 2(R)-[l(S)-(hydroxycarbamoyl).3-phenoxypropyl]-2'-isobu1yl- 
2'-(methanesulphonyl>4-methylvalerohydrazide in the form of a 
20 creamy-white solid. 
MS: 458 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% Solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 11.89 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
25 CH3CN/0.085%TFA. Column type: HYPERPEP 300A. 

The starting material was prepared as follows: 

(i) In a manner analogous to that described in Example 107, parts (i) 
30 and (ii), except that the product was purified by flash chromatography 
on silica gel using hexane/ether (4:1) for the elution instead of by 
crystaUization of the cyclohexylamine salt, starting from l,2Tdibenzyl 1- 
tert-butyl 4-methyl-l,l,2(R)-pentanetricarboxylate and (2- 
iodoethoxy)benzene there was obtained 4-tert-butyl hydrogen 3(S)-(2- 
35 pheno2y)ethyl-2(R)-isobutylsuccinate in the form of a pale yellow oil. 
MS: 351 (M+H)+. 
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(ii) In a manner analogoiis to that described in Example 2, parts (iii)- 
(v), starting from 4-tert-butyl hydrogen 3(S)-(2-phenoxy)ethyI-2(R)- 
isobntyl succinate and isobutylhydrazine there was obtained 2(R)-[1(S)- 
[(tetrahydro-2(RS)-pyranyloxy)carbamoyll-3-phenosypropyl]-2'-isobutyl- 
2'-(methanestilphonyl)-4-methylvalerohydrazide in the form of a white 
solid. 

MS: 542 (M+H)+. 

F.yamplft n? 

(E)-2(R)-fl(SMHvdroxvcarbamovD-4.phenYl-3.butenvll.2Vmethane- 
s\ilphonvD-4-methvl-2'-rf3-methvl-3-oxetanvl)methvnvalerohvdra2ide 

In a manner analogous to that described in the first paragraph of 
Example 2, starting from 0.34 g of (E)-2(R)-[l(S)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2-(methanesulphonyl)-4- 
methyl-2'-[<3-methy]-3-oxetanyl)methylvalerohydrazide there was 
obtained 0^2 gof (E)-2(R)-l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]- 
2'-(methanesulphonyl)-4-methyl-2'-[(3-methyl-3-oxetanyl)methyl]valero- 
hydrazide in the form of a white solid. 
MS: 482 (M-fH)-". 

HFLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml^minute. 
Retention time: 10.76 minutes. Solvent A: H2O/0.1% TFA: solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The starting material was prepared in an analogous manner to 
that described in Example 45, parts (i) and (ii), starting from (E)-2(R)- 
[l(S)-tert-butoxycarbonyl)-4-phenyl-3-butenyl]-4-methylvalerohydrazide 
and 3-methyl-3-oxetanecarboxaldehyde. 

Example 118 

2rR)-fl(S)-fHvdroTvcflrhi:^Tnny1)..q .butenvn-2'-(methanesulpbonvl)-4- 
methvl-2*-Dhenvlvalp m>iYHrawflA 



In an analogous manner to that described in the first paragraph 
of Example 2, starting fix)m 0.58 g of 2(R)-Il(S)-[(tetrahydro-2(RS)- 
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pyranylosy)carbamoyl]-3-butenyll-2-(methanesiilphonyl)-4-methyl-2*- 
phenylvalerohydrazide there was obtained 0.41 g of 2(R)-[l(S)-(hyd^oxy- 
carbamoyl)-3-butenyl]-2-(methanesulphonyl)-4-lnethyl-2-phenylvale^o- 
hydrazide in the form of a white solid. 
5 MS: 398 (M+H)+ 

HPLC: Gradient elution losing solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 9.97 minutes. Solvent A: H20/O.l% TFA; solvent B: 
CH3CN/0.085% TFA. 
10 Column type: HYPERPEP 300A. 

The 2(R)-ll(S)-[(tetrahydro-2(RS)-pyranylosy)carbamoyl]-3- 
butenylJ-2'-(methanes\alphonyl)-4-methyl-2-phenylvalerohydrazideused 
as the starting material was prepared as follows: 

15 

In an analogous manner to that described in Example 1, part (i) 
and Example 2, parts (iiiHv), starting from 2(R)-[l(S)-(tert-butoxycar- 
bonyl)-3-butenyl-4-methylvaleric add there was obtained 2(R>[1(S)- 
[(tetrahydro-2-(RS>pyranyloxy)carbamoyl]-3-butenyl-2-(methane- 
20 suIphonyl)-4-methyl-2'-phenylvalerohydrazide in the form of a white 
solid. 

MS: 482 (M+H)+. 

•Rvamp^o HQ 

25 

2(RVfl(SW Hvdroxvcart >amny1)Aii tvll-2'-(methanesulphonvl)-4-methvl- 
2*-Dhenvlvalerohvdra2ide 

In an analogous manner to tiiat described in the first paragraph 

30 of Example 65, starting from 0.50 g of 2(R)-[1(S)- 

[G)enzyloxy)carbamoyl]-butyl]-2'-(methanesulphonyl)-4-methyl-2'- 
phenylvalerohydrazide there was obtained 0.36 g of 2(R)-[1(S)- 
(hydro3^carbamoyl)-butyl]-2'-(methanesulphonyl)-4-methyl-2'- 
phenylvalerohydrazide in the form of a white solid. 

35 MS: 400 (M+H)+. 

HPLC: Gradient elution xising solution 5% solvent A increasing to 95% 
solvent B over 15 minutes; flow rate 1 ml/minute. Retention time: 
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10.14 minutes. Solvent A: H2O/0.1% TFA; Solvent B: CH3CN/0.085% 
TFA. 

Column type: HYPERPEP 300A. 

The2(R)-Il(S)-I(benzyloxy)carbamoyl]-butyl].2'-(methanesul- 
phonyl)-4-methyl-2'-phenylvalerohydrazide used as the starting 
material was prepared as follow: 

(i) A solution of 3.0 g of 2(R).[l(SMtertbutoxycarbonyl).3-butenyl]-4. 
methylvaleric add in 30 ml of ethanol was hydrogenated in the presence 
of 0.3 g of 5% palladium-on-carbon for 4 hours. The catalyst was 
removed by filtration and the solvent was evaporated. The residue was 
dissolved in 30 ml of toluene and the solvent was evaporated again. 
Repetition of this procedure gave 2.83 g of 2(R)-[1(S)- 
(tertbutoxycarbonyl)-butyll-4-methyl-valeric add as a colourless oil. 

(ii) In an analogous manner to that described in Example 1, part (i) 
and Example 65, parts (iiMiv), starting firom 2(R)-ll(SHtertbutoxycar- 
bonyl)-butyl]-4-methyl-valeric add there was obtained 2(R)-ll(S)- 

[(ben2yloxy)cari)amoylJ-butyll-2'-(methanesulphonyl)-4-methyl-2'- 
phenylvalerohydrazide in the form of a white solid. 
MS: 490 (M+H)+. 

RTHinplo ion 

(g)-2(fi>-ri(S)-(HvdroxvcarbamovlW - phenvl-3-hiitenvn-4-inethvl-N- 
phthaliTTiii^ovaler^TY^iHft 

In an analogous manner to that described in the first paragraph 
of Example 45, starting fi-om 0.126 g of (E)-2(R)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyll.4-phenyl.3-butenyl]-4-methyl-N-phthlamido- 
valeramide there was obtained 0.034 g of (E)-2(R)-[l(S)-(hydroxycar- 

bamoyl)-4-phenyl-3-butenyl]-4-methyl-N-phthalimidovaleramide in the 
form of a white solid. 

MS: 450 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
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Retentdon time: 12.00 minutes. Solvent A: H2O/0.1% TFA; solvent B: 

CH3CN/0.85%TFA. 

Column type: HYPERPEP 300A. 

5 The (E)-2(R)-I(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-pheny 

3-butenyl]-4-methyl-N-phthalimidovaleramide used as the starting 
material was prepared as follow. 

(i) A solution of 1.0 g of (E)-2(R)-[l(S)-(tertbutoxycarbonyl)-4-phenyl- 
10 3-butenyll-4-methylvalerohydrazide and 0.41 g of phthalic anhydride in 

50 ml of toluene was heated at reflux for 2 hours. The mixture was 
cooled and the solvent was evaporated and replaced with ethyl acetate. 
The ethyl acetate solution was washed with 2M aqueous hydrochloric 
acid, 5% aqueous sodium hydrogen carbonate and then with brine. The 
15 ethyl acetate phase was dried over anhydrous magnesium sulphate and 
the solvent was evaporated. The residue was trituated with diethyl 
ether to give 0.60 g of (E)-2(R)-[l(S)-(tertbutoxycarbonyl)-4-phenyl-3- 
butenyl]-4-methyl-N-phthalimidovaleramide in the form of a white 
solid. 

20 MS: 443 (M+H)-^. 

(ii) In an analogous manner l^t described in Example 2, parts (iv) 
and (v), starting from 0.44 g of (E)-2(R)-[l(SHtertbutoxycarbonyl)-4- 
phenyl-3-butenyl]-4-methyl-N-phthalimidovaleramide there was 

25 obtained 0.13 g of (E)-2(R)-I(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4- 
phenyl-3-butenyl]-4-methyl-N-phthalimidovaleramide in the form of a 
white soUd. 
MS:534(M+H)+. 

30 Exa^^pte m 

Methvl(EV3-r2(RVfl(S)>aivdroxvcarbamov lV4>nhenvl>3>butenvll-4- 
m^thYlvateryll-g-isobutylcarbftzate 

35 In an analogous manner to that described in the first paragraph 

of Example 2, starting from 0.27 g of methyl (E)-3-[2(R)-[l(S)- 
l(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-4- 
methylvaleryll-2-isobutylcarbazate there was obtained 0.19 g of methyl 
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(E)-3-l2(R)-[l(S)-(hy<iroxycarbamoyl)-4-phenyl-3-butenyl]-4- 
methylvaleryl]-2-isobutylcarbazate in the form of a white solid. 
MS: 434 (M+H)+. 

HPLC: Gradient elution using solvent A containing solvent B increasing 
to 95% solvent B over 15 minutes; flow rate 1 ml/minute. Retention 
time: 12.08 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.85% TFA. 
Column type: HYPERPEP 300A. 

The methyl (E)-3-[2-(R)-[l(S)-[(tetrahydro-2(RS).pyranyloxy)- 
carbamqyl]-4-phenyl-3-butenyl]-4-methylvaleiyl]-2-isobutylcarbazate 
used as the starting material was prepared as follows: 

(i) 0.50 g of (E).2(R).[l(S)-(tertbutoxycarbonyl)-4-phenyl-3-butenyl]- 
2'-isobutyl-4-methylvalerohydrazide and 0.12 ml of pyridine were 
dissolved in 10 ml of dichloromethane and cooled to 0*0 under nitrogen. 
0.12 ml of methyl diloroformate and a few crystals of 4- 
dimethylaminopyridine were added in successioti and the mixture was 
left to come to room temperature and then stirred for 1 hour. The 
mixture was diluted with dichloromethane and then washed in 
succession with 5% aqueous sodium hydrogen carbonate solution, water, 
2M aqueous hydrochloric acid and water and then dried over 
magnesium sulphate. The solvent was evaporated to give 0.64 g of 
methyl (E)-3-[2(R)-[l(SMtertbuto^carbonyl)-4-phenyl-3-butenyll-4- 
methylvaleiyl]-2-isobutylcarbazate in the form of a white foam. 

MS: 475 (M+H)+. 

(ii) In an analogoiis manner to that described in Example 2, parts (iv) 
and (v), starting from 0.54 g of methyl (E)-3-[2(R).ll(S)-tertbutoxycar- 
bonyl)-4-phenyl-3-but€nyl]-4-methylvaleryl]-2.isobutylcarbazate there 
was obtained 0.27 g of methyl (E).3-{2(R)-(l(S)-I(tetrahydro-2(RS)- 

pyranyloxy)carbamoyll-4-phenyl-3-butenylJ.4-methylvaleiyl]-2- 
isobutylcarbazate in the form of a white soUd. 
MS: 518 (M+H)+. 
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(E)-2'-Cvcloheptvl-2(RVri(SUhvdroxvcarbamovl)-4-phenvl-3-butenvll-2- 
(methaiiesulphonvl)-4-methvlva] «>^hY'^^**^*^** 

5 

In an analogous manner to that described in Example 45, but 
using cycloheptanone in place of isobutyraldehyde in step (i), there was 
obtained (E)-2'-cycloheptyl-2(R)- ll(S)-(hydroxycarbamoyl)-4-phenyl-3T 
butenyl]-2'-(methanesulphonyI)-4-methylvalerohydrazide in the form of 
10 a white soHd. 

MS: 494 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12.99 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
15 CH3CN/0.085%TFA. 

Column type: HYPERPEP 300A. 

20 fE)-2(R)-ri(SUHvdrorvcarbamovl)-4-phenvl-3-butenvn-2*-(methane- 
sulphonvl-4-methvl)-2-neoDentvlvalerohvdrazide 

In an analogous manner to that described in Ezattiple 45, but 
using pivalaldehyde in place of isobutyraldehyde in step (i), there was 
25 obtained (E)-2(R)-[l(S)-(hydrozycarbamoyl)-4-phenyl-3-butenyl]-2'- 

(methanesulphonyl)-4-methyl-2-neopentylvalerohydrazide in the form of 

a white solid. 

MS:468(M+H)+ 

HDPIX!: Gradient elution using solvent A containing 5% solvent B 
30 increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 

Retention time 12.79 minutes. Solvent A: H2O/0.1% TFA; solvent B: 

CH3CN/0.085% TFA. 

Column type: HYPERPEP 300A. 
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Example 124 

(E)-2(RVri(SHHvdroxvcarbamovl)-4-Dhenvl-3.bu tenvl1.2'-i8obutvl-2'- 
(trifluoroacetvl)-4-inethvlvalerQhvdrazidc 

5 

Id an analogous manner to that described in Example 59, but 
using trifluoroacetic anhydride in place of isobutyric anhydride in step 
(i), there was obtained (E)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3- 
butenyll-2'-isobutyl-2'-(trifluoroacetyl)-4-methylvalerohydrazide in the 
10 form of a white solid. 
MS: 472 (M+H)+. 

HHjC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 13.36 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
15 CH3CN/0.85%TFA. 

Column type: HYPERPEP 300A. 

Example 125 

20 (E)-2(R)-rifS V(Hvdroxvcarbamovn-4-phenvl-3-butenvll-2'-isobutvl-4- 
methvl-2'-( 2-phenvlacetvl)valerohvdra2ide. 

In an analogous manner to that described in Example 59, but 
using phenylacetyl chloride in place of isobutyric anhydride in step (i), 
25 there was obtained (E)-2(R)-[l(S)-(hydrosycarbamoyl)-4-phenyl-3- 

butenyl]-2'-isobutyl-4-methyl-2'-(phenylacetyl)valerohydrazide in the 
form of a white solid. 
MS: 494 (M+H)+. 

HPLC: Gradient elution using solvent A containing solvent B increasing 
30 to 95% solvent B over 15 minutes; flow rate 1 ml/minute. Retention 
time: 13.03 minutes. Solvent A: H2O/0,l% TFA; solvent B: 
CH3CN/0.085% TFA. 
Column type: HYPERPEP 300A. 
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TCvfl^pl^ 19fi 

(E)-2(R)-ri(S)-(HYdroxvcarbamovl)-4-pheDvl-3-butenv n -N-f2-isothia7.n^^-- 
dmvl)-4-m ethYlvfl1prflmi de S.S-diQTide. 

In an analogoiis manner to that described in the first paragraph 
of Example 2, starting firom 0.12 gof (E)-2(R)-[l(S)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-N-(2-isothiazoIidinyl)-4- 
methylvaleramide S,S-dioxide there was obtained 0.03 g of (E)-2(R)- 

[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-N-(2-isothiazolidinyl)-4- 
methylvaleramide S,S-dioxide in the form of a white soHd. 
MS:424(M+H)+ 

HPLC: Gradimt elution using solvent A containing 5% solvent B 
increadng to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 9.90 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP SODA. 

The(E)-2(R)-[l(S)-I(tetrahydro-2(RS).pyranyloxy)carbamoyl]-4. 
phenyI-3-butenyl]-N-(2-i6othiazoIidinyI)-4-methylvaleramideS,S-diozide 
used as the starting material was prepared as follows: 

(i) 1.85 g of d-chloropropylsulphonyl chloride and 0.85 g of pyridine 
were added to a solution of 3.0 g of (E)-2(R)-[l(S)-(tertbutoxycarbonyl)-4- 
phenyl-3-butenyl]-4-meti[iylvalerohydrazide in 40 ml of 
dichloromethane. After stirring at room temperature for 2 hours the 
solvent was evaporated and the residue was triturated with diethyl 
ether. The mixture was filtered and the solvent was evaporated to give 
1.92 g of (E)-2(R)-[l(S)-(tertbutoxycarbonyl)-4-phenyi-3-butenyll-2'-(3- 
chloropropylsulphonyl)-4-methylvalerohydrazide in the form of a pale 
yellow oil. 

MS: 445 (M+H-tBu)+. 

(ii) 1.59 g of potassiimi carbonate were added to a solution of 1.92 g 
of(E)-2(R)-Il(S)-(tertbutoxycarbonyl)-4-phenyl-3-butenyl]-2'-(3- 
chloropropylsulphonyl)-4-methylvalerohydra2ide in 50 ml of dry 
dimethylformamide. After stirring at room temperature overnight the 
solvent was evaporated and the residue was dissolved in diethyl ether 
and washed with water. The organic phase was dried over anhydrous 
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magnesium sulphate and evaporated. The residue was purified by flash 
chromatography on silica gel using ethyl acetate/hexane (1:2) for the 
elution. There was obtained 0.93 g of (E)-2(R)-[1(S)- 
(tertbutoxycarbonyl)-4-phenyl-3-butenyl]-N-(2-isothia2olidinyl)-4- 
methylvaleramide S;5-dioxide in the form of a pale yellow oil. 
MS: 409 (M+H-tBu)+. 

(iii) In an analogous manner to that described in Example 2, parts (iv) 
and (v), starting fi^m 0.90 g of (E)-2(R)-[l(S).(tertbutoxycarbonyl)-4- 
phenyl-3-butenyll-N-(2-isothiazoUdinyl)-4-methylvaleramideS,S-dioxide 
there was obtained 0.12 g of (E)-2(R)-(l(S)-[(tetrahydro-2(RS)-pyranyl- 
oxy)carbamoylJ-4-phenyl-3-butenyl]-N-(2-isothiazolidinyl)-4- 
methylvaleramide S-S-dioxide in the form of a white sohd. 
MS:508(M+H)+. 

IsiSSlg^ 

(E)-2(R)-ri(S)-(Hvdroyyrarh5^TwnY^) ^phenvl-.S-butenvn-4-methvl-N-f2. 

In an analogoiis manner to that described in Example 126, but 
using 2-bromoethyl chlorofonnate in place of 3-chloropropylsulphonyl 
chloride in step (i), there was obtained (E)-2(R)-[1(S)- 

(hydroxycari)amoyl)-4-phenyl-3-butenyl]-4-methyl-N-(2-oxo-3- 
oxazolidinyDvaleramide in the form of a white solid. 
MS: 390 (M+H)+. 

HPIXJ: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 9.79 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

Example 128 

2(S)-ri(RS)-(HvdroTvcarhflmftY^)( phenvlthio'>methvll-2'-isobutvl-2'- 
(methanesulDhonvl)-4-methvlvfllemtiv<ir«^^^^ 



In an analogous manner to that described in the first paragraph 
of Example 2, starting fi-om 2.98 g of 2(S)-[l(RS)-(phenylthio) 



. 138- 



[(tetrahydro-2(RS)-p3n"anyloxy)carbamoyl]methyl]-2'-isobutyl-2'- 
(meihanesulphonyl)-4-methylvalerohydrazide there were obtained 

I. 92 g of 2(S)-Il(RS)-(hydroxycarbamoyl)(phenylthio)methyl]-2'-isobutyl- 
2'-(inethanes\2lphonyl)-4-methylvalerohydrazide in the form of a white 

. 5 solid. 

MS: 446 (M+H)+. 

HPLC: Gradient elution using solvent A containing solvent B increasing 
to 95% solvent B over 15 minutes. Flow rate 1 ml/min. Retention tinies 

II. 36 and 12.64 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
10 CHs/CN/ 0.085% TFA. Column type: HYPERPEP 300A. 

The 2(S).[l(RSHphenylthio)[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyllmethyl]-2'-isobutyl-2-(methanesulphonyl)-4- 
methyl-valerohydrazide used as the starting material was prepared as 
15 follows: 

In an analogous manner to that described in Example 131, part 
(y), Example 1» part (ill), and Example 2(iii), part (v), starting from 
3.45 g of 2(S)-isobutyl-3(RS)-phenylthiobutane-1.4-dioic add 4-tert.bu1yl 
20 ester (prepared as described in W097/42168) there was obtained 2.98 g 
of2(S)-(l(RS)-(phenylthio)[(tetrahydro-2(RS>-pyranyloxy)carbamoyll- 
methyl-2'-isobutyl-2'-(methanesulphonyl)-4-methylvalerohydrazidein 
the form of a white solid. 
MS:530(M+H)+- 

25 

2(RVri(SV(Hvdro3gvcarbamovl)-4-methvlpcntvll-2'-isobutvl-2 '-(methane- 
sulphonvlV4-methvlvaleroh Y'^^**"*^*^ 

30 

In an analogous manner to that described in the first paragraph 
of Example 2, starting from 0.77 g of 2(R)-[l(S)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyll-4-methylpentyll-2'-isobutyl-2'-(methane- 
sulphonyl)-4-methylvalerohydrazide there was obtained 0.48 g of 2(R)- 
35 [l(S)-(hydrosycarbamoyl)-4-methylpentyl]-2'-isobutyl-2'-(methanesul- 

phonyl)-4-methylvalerohydrazide in the form of a white sohd. 
MS: 408 (M+H)+. 
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HPLC: Accelerating gradient elution using solvent A containing 40% 
solvent B for 5 minutes then increasing to 80% solvent B over 
10 minutes; flow rate 1 ml/minute. Retention time: 5.61 minutes. 
Solvent A: H2O/0.1% TFA; solvent B: CH3CN/0.085% TFA. Column 
5 type: HYPERSIL 120A. 

The 2(R)-[l(S)-[(tetrahyclro-2(RS)-pyranyloxy)carbamoyll-4- 
methylpentyl]-2'-isobutyl-2'-(methanesulphonyl)-4- 
methylvalerohydrazide used as the starting material was prepared as 
10 follows: 

(i) A solution of 1.5 g of 2(R)-Il(S)-(tertbutoxycarbonyl)-4-methyl-3- 
pentenyl]>2'-i8obutyl-2-(methanesulphonyl)-4-methylvalerohydrazidein 
50 ml of methanol was hydrogenated in the presence of 0.15 g of 10% 

15 palladium-on-carboD for 6 hours. The catalyst was removed 

filtration and the solvent was evaporated to give 1.5 g of 2(R)-(1(S)- 
(tertbutozycarbonyl)-4-methylpen1yl]-2-isobutyl-2-(mefhane8ulphonyl)- 
4-methylvalerohydrazide in the form of a colourless oil. 
MS: 449 (M+H)+. 

20 

(ii) In an analogous manner to that described in Example 1, part (iii), 
and Example 2, part (v), starting from 1.5 g of 2(R)-[l(SKtertbutoxy- 
carbonyl)-4-methylpentyl]-2'-isobutyl-2-(methanesulphonyl)-4-methyl- 
valerohydrazide there was obtained 0.77 g of 2(R)-(l(S)-[(tetrahydro- 

25 2(RS)-pyranyloxy)carbamoyll-4-methylpentyll-2'-isobu1yl-2*- 

(methanesulphonylM-methyl-valerohydrazide in the form of a white 
solid. 

MS: 492 (M+H)+. 
30 Fir^mplo i.^n 

2(R)-ri(SMHv droxvcarbamovl)-4-methvl-3-Dentenvll-2'-isobutvl-2'- 
(methanesulphonvl)-4-methvlvalerohvdrazide 

35 In an analogous manner to that described in the first paragraph 

of Example 2, starting from 0.25 g of 2(R)-[l(S)-{(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-methyl-3-pentenyll-2'-isobutyl-2'-(methane- 
sulphonylH-methylvalerohydrazide there was obtained 0.16 g of 2(R)- 
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[l(S)-(hydroxycarbamoyl)-4-methyl-3-penteiiyl]-2'-isobutyl-2'-(methane- 
sulphonyl)-4-metliylvalerohydrazide in the form of a white solid. 
MS: 406 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 98% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 11.59 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyll-4- 
methyl-3-pentenyl]-2'-isobu1yl-2-(methanesulphonyl)-4- 
methylvalerohydrazide used as the starting material was prepared as 
follows: 

(i) A solution of 1.5 g of 2(R)-[l(S)-(tertbutoxycarbonyl)-4-methyl-3- 
pentenyl]-2'-isobutyl-2-(methanes\alphonyl)-4-methylvalerohydra2ide, 
0.51 g of triethylamine and 0.93 g trimethylsilyl triflate in 20 ml of 1,4- 
diozane was heated at reflux under a nitrogen atmosphere for 4 hours. 
The mixture was cooled and the solvent was evaporated. The residue 
was dissolved in ethyl acetate and washed with 2M aqueous 
hydrochloric add» water and brine. The etiiyl acetate phase was then 
dried over anhydrous magnesium sulphate and the solvent was 
evaporated to give 1.31 gof 2(R)-[l(S)-(carboxy)-4-methyl-3-pentenyl]-2'- 
isobutyl-2'-(methanesulphonyl)-4-methylvalerohydrazide in the form of 
a yellow foam. 

MS: 391 (M+H)+. 

(ii) In an analogous manner to that described in Example 2, part (v), 
starting from 1.31 g of 2(R).[l(S)-(carboxy)-4-methyl-3-pentenyll-2-'- 
isobu1yl-2*-(methanesulphonyl)-4-methylvalerohydrazide there was 
obtained 0.25 g of 2(R)-Il(S)-[(tetrahydro-(RS)-pyranyloxy)carbamoyll-4- 
methyl-3-pentenylI-2'-isobutyl-2'-(methanesulphonyl)-4-methylvalero- 
hydrazide in the form of a pale yellow foam. 

MS: 490 (M+H)+. 



- 141- 



Example 131 

2(R)-f(S)-(BenzvloYv)-(hvdmTYf^rhainn Yl) T nethvl]-2-isobutvl-2'- 
(methanesulphoiiv]V4-methv]va]^r ohvdrazide 

In an analogous manner to that described in the first paragraph 
of Example 45, starting fi-om 0.12 g of 2(R)-[(S)-(benzyloxy)-[(tetrahydro- 
2(RS)-pyranyloxy)carbamoyl]methyl].2'-isobutyl-2'-(methanesidphonyl)- 
4-methylvalerohydrazide there was obtained 0.07 g of 2(R)-[(S)-(ben2yl- 

oxy)-hydroxycarbamoyl)methyl]-2'-isobutyl-2'-(methanesulphonyl)-4- 
methylvalerohydrazide in the form of a white solid. 
MS: 444 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 98% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 11.86 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. 
Column type: HYPERPEP 300A. 

The2(R)-[(S)-(ben2yloxy)-[(tetrahydro-2(RS)-pyranyloxy)carbam- 

oyl]methyll-2'-isobutyl-2'-(methanesulphonyl)-4-methylvalerohydrazide 
used as the starting material was prepared as fdUow: 

(i) 4.48 g of 3(R)-carboxy-2(S)-hydroxy-5-methylhexanoic acid were 
stiired under nitrogen in 10 ml of trifluoroacetic anhydride for 

1.5 hours. The solvent was evaporated and the residue was dissolved in 
20 ml of diy methanol and stirred overnight at room temperature. The 
solvent was evaporated to give 5.3 g of methyl 3(R)-carboxy-2(S)- 
hydro2y-5-methylhexanoate in the form of an orange oil. 

(ii) 2.1 ml of allyl bromide were added to a solution of 4.52 g of 
methyl 3(R).carboxy-2{S)-hydroxy-5-methylheacanoate and 7.9 g of 
caesium carbonate in 30 ml of dimethylformamide. The mixture was 
stirred overnight and then evaporated. The residue was dissolved in 
dichloromethane and washed with 2M aqueous hydrochloric acid. The 
dichloromethane phase was then dried over anhydrous magnesiimi 
sulphate and the solvent was evaporated. The residue was ptirified by 
flash chromatography on silica gel using ethyl acetate/hexane (1:9 
increasing to 2:8) for the elution. There were obtained 2.88 g of methyl 
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3(RHallylo:^carbonyl)-2(S)-hydroxy-5-inethylhexanoate in the form of a 
pale yellow oil. 

(iii) 0.51 g of silver(I) oxide and 0.33 ml of benzyl bromide were added 
5 to a solution of 0.27 g of methyl 3(R)-(allyloxycarbonyl)-2(S)-hydroxy-5- 

methylhexanoate in 5 ml of dimethylformamide. After stirring the 
ixiixture for 24 hours, 0.36 g of cesium carbonate were added and 
stirring was continued for 3 hours. The mixture was diluted with 
diethyl ether and fQtered. The filtrate was then washed in succession 

10 with 5% aqueoTis citric acid, water, 5% aqueous soditun hydrogen 

carbonate, water and brine. The diethyl ether phase was dried over 
anhydrous magnesium sulphate and the solvent was evaporated. The 
residue was pxmfied by flash col\mm chromatography on silica gel using 
ethyl acetate/hexane (1:19) for the elution. There was obtained 0.16 g of 

15 methyl 3(R)-(allyloxycarbonyl)-2(S)-benzyloxy-5-methylhexanoate in the 
form of a clear oil. 

(iv) 0.39 ml of morpholine and 0.05 g of tetrakisCtriphenylphosphine)- 
palladiumCO) were added to a stirred solution of 0.15 g of methyl 3(R)- 

20 (allyloxycarbonyl>2(S)-benzylo3qr-5-methylhexanoate in 5 ml of tetra- 

hydrofuran under a nitrogen atmosphere. After stirring the mixture for 
0.5 hour the solvent was evaporated. The residue was dissolved in 
dicbloromethane and washed in succession with 2M aqueous hydro- 
chloric add and water. The organic phase was dried over anhydrous 

25 magnesium sulphate and the solvent was evaporated. The residue was 
dissolved in diethyl ether and filtered. The diethyl ether solution was 
evaporated to give 0.16 g of methyl 3(R)-carboxy-2(S)-ben2ylo3qr-5- 
methylhexanoate in the form of a yellow oil. 

30 (v) In an analogous manner to that described in Example 1, part (i), 
but using isobutylhydrazine in place of phenylhydra2ine,and part (ii), 
starting firom 0.43 g of methyl 3(R)-carboxy-2(S)-ben2yloxy-5-methyl- 
hexanoate there was obtained 0.34 g of 2(R)-[(S)-(benzyloxyHmethoxy- 
carbonyl)methyll-2'-isobutyl-2'-(methanesulphonyl)-4-methylvalero- 

35 hydrazide in the form of a yellow oil. 
MS: 443 (M+H)+. 
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(vi) 0.530 ml of a 2M solution of trimethylaluiniiuiim in toluene was 
added to a solution of 0.124 g of 0-(tetrahydro-2H-pyran-2(RS)-yl)- 
hydroxylamine in 5 ml of dry toluene at O^C under a nitrogen 
atmosphere. The mixture was stirred at O^C for 0.5 hours and then 
5 0.335 g of 2(R)-[(S)-(benzyloxy)-(methoxycarbonyl)methyl]-2 -isobutyl-2'- 
(methanestilphonyl)-4-methylvalerohydrazide was added in one portion. 
The mixture was then left to warm to room temperature overnight. The 
mixture was diluted with ethyl acetate and washed in succession with 
2M aqueous hydrochloric acid and 5% aqueous sodiimn hydrogen 

10 carbonate solution and then dried over anhydrous magnesiimi sulphate. 
The solvent was evaporated and the residue was triturated with 
hexane/ diethyl ether (2:1) to give 0.119 g of 2(R)-{(S)-(benzyloxy)- 
[(tetrahydro-2(RS)-pyranyloxy)-carbamoyllmethyll-2'-isobutyl-2'- 
(methanesulphonylM-methylvalerohydrazide in the form of a white 

15 solid. 

MS: 528 (M+H )+ 

20 2(RVr^(SHHyafO^<?aTb9giOYl)-2-phenylethyH^^^^^^ 
sylphpnylM-^methylvalerohYdr^^g 

In an analogous manner to that described in the first paragraph 
of Example 65, starting from 0.063 g of 2(R>[l(S)-(benzyloxycarbamoyl)- 
25 2-phenylethyl]-2-isobutyl-2Mmethanesulphonyl)-4- 

methylvalerohydrazide there was obtained 0.014 g of 2(R)-[1(S>- 
hydroxycarbamoyl)-2-phenylethyl]-2-isobutyl-2'-(methanesulphonyl)-4- 
methylvalerohydrazide in the form of a white solid. 
MS: 428 (M+H)+ 

30 HPLC: Gradient elution using solvent A containing 5% solvent B 

increasing to 95% solvent B over 10 minutes; flow rate 2 ml/minute. 
Retention time: 7.55 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
H2O/90% CH3CN/0.085% TFA. Column type: DYNAMAX 300A. 



35 



The 2(R)-[l(S>(ben2yloxycarbamoyl)-2-phenylethyll-2^-isobutyl.2'- 
(methanesulphonylM-methylvalerohydrazide used as the starting 
material was prepared as follows: 
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(i) In an analogous manner to that described in Example 2, parts (i) 
and (ii), but using benzyl bromide in place of dnnamyl bromide in step 

(i) , there was obtained 2(R)-[l(S)-(tertbutoxy-carbonyl)-2-phenylethyl]-4. 
methylvaleric acid is the form of a clear oil. 

5 MS: 321 (M+H)+. 

(ii) In an analogous manner to that described in Example 131, part 
(v) and Example 65 parts (iii) and (iv), from 1.49 g of 2(RH1(S)- 
(tertbuto^carbonyl)-2-phenylethyll-4-methylvaleric acid there was 

10 obtained 0.063 g of 2(R)-[l(S)-(benzyloxy-carbamoyl)-2-phenylethyl]-2 - 
isobutyl-2'-(methanesulphonyl)-4-methylvalerohydra2ide in the form of 
a white solid. 
MS: 518 (M+H)+. 

15 Example 133 

2(R)-fl(S)-fHvd roxvcarbamovl)-2-(DheDvlthio)ethvn-2Msobutvl-2'- 
(methaiie8ulphonvl)-4.me thvlvalerohvdrazidA 

20 In an analogoiis manner to that described in the first paragraph 

of Example 2, starting from 0.315 g of 2(R)-[l(S)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyll-2-(phenylthio)ethyl]-2-isobutyl-2'-(methane- 
sulphonylM-methylvalerohydrazide there was obtained 0.116 g of 2(R)- 
[l(S)-0iydroxycarbamoyl)-2-(phenylthio)ethyl]-2-isobu1yl-2'-(methane- 

25 sulphonylM-methylvalerohydrazide in the form of a white solid. 
MS: 460(M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 11.95 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
30 CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The2(R)-tl(S)-I(tetrahydro-2(RS)-pyranyloxy)carbamoyll-2- 
(phenylthio)ethyl]-2-isobu1yl-2'-(methanesulphonyl)-4- 
methylvalerohydrazide used as the starting material was prepared as 
35 follows: 

(i) 7.8 ml of piperidine and 20 ml of a 40% aqueous formaldehyde 
solution were added to a solution of 6.0 g of 1-tert.butyl dihydrogen 4- 
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methyl-l(RS),l,2(R).pentanetricarboxylate in 80 ml of isopropyl alcohol 
and the mixture was stirred ovemi^t imder a nitrogen atmosphere. 
The solvent was evaporated and the residue was dissolved in ethyl 
acetate. The ethyl acetate phase was washed in succession with IM 
aqueous hydrochloric acid, warm water and brine and the dried over 
anhydrous magnesium sulphate. The solvent was evaporated to give 

3.94 g of 2(R)-[l.(tertbutoxycarbonyl)vinyl]-4.methylvaleric add in the 
form of a dear oil. 

(ii) In an analogous manner to that described in Example 131, part 

(v), starting from 3.4 g of 2(R)-[l(tertbuto3Eycarbonyl)vinyl]-4-methyl. 

valeric add there were obtained 3.57 g of 2(R).Il.(tertbutoxycarbonyl)- 

vinyl]-2'-isobutyl-2'-(methanesulphonyl)-4-methylvalerohydrazide in the 
form of a dear oil. 

(iii) 0.183 g of thiophenol and 0.356 ml of triethylamine were added to 
a solution of 0.500 g of 2(R)-[l(tertbutosycarbonyl)vinyl]-2Msobutyl-2'- 
(methanesulphonylM-methylvalen)hydrazide> 20 ml of toluene and 
stirring under a nitrogen atmosphere was continued for 48 hours. A 
further 0.183 ml of thiophenol was added to the mixture and stirring 
was continued for 48 hours at 60OC. The mixture was then cooled to 
room temperature and diluted with ethyl acetate. The mixture was 
washed in succession with IM aqueous hyrochloric add, IM aqueous 
sodium hydroxide and brine. The organic phase was dried over 
anhydrous magnesium sulphate and the solvent was evaporated. 
Trituration with hexane gave 0.307 g of 2(R).[l(SMtertbutoxycarbonyl). 
2-(phenylthio)ethyl]-2'.isobutyl-2'-(methanesulphonyl)-4. 
methylvalerohydrazide in the form of a white solid. 
MS:501(M+H)+ 

(iv) In an analogous manner to that described in Example 2, parts (iv) 
and (v), starting from 0.307 g of 2(R).[l(S)-(tertbutoxycarbonyl)-2- 
(phenylthio)ethylI-2'-isobutyl-2'-(methanesulphonyl)-4- 
methylvalerohydrazide there was obtained 0.315 g of 2(R)-[1(S)- 

l(t«ti-ahydro-2(RS)-pyranyloxy)carbamoyl]-2-(phenylthio)ethyl]]-2'. 

isobutyl-2'-(methanesulphonyl)-4-methylvalerohydrazide in the form of 
a white solid. 

MS: 544 (M+H)+. 
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(EV2(R)41(SMHvdroxvcarbamovl)-4-(l-naphthvI)-3>buten^ 
2'-(methanesiJphoDYlH-methYlvalerohYdra2i<ie. 

5 

In an analogous manner to that described in the first paragraph 
of Example 2, starting from 0.240 g of (E)-2(R)-[l(S)-[(tetrahydro-2(RS)- 
P3a"anyloxy)carbamoyl]-4-(l-naphthyl)-3-butenyl]-2'-isobutyl-2'- 
(methanesiilphonyl)-4-methylvalerohydra2ide there was obtained 
10 0.155 g of (E)-2(R)-[l(S).(hydroxycarbamoylH-(l-naphthyl)-3-biitenyl- 
2'-isobutyl-2*-(methanesulphonyl)-4-methyl-valerohydra2ide in the form 
of a white solid. 
MS:504(M+H)+ 

HPLC: Gradient elution using solvent A containing 5% solvent B 
15 increasing to 95% solvent B over 15 minutes; flow rate 1 nal/minute. 

Retention time: 13.19 minutes. Solvent A: H2O/0.1% TFA; solvent B: 

CH3CN/0.085% TFA. 

Column type: HYPERPEP 300A. 

20 The (E)-2(R)4l(S)4(tetrahydro-2(RS)-pyranyloxy)carbamoyI]-4-(l- 

naphthyl)-3-butenyll-2'-isobutyl-2'-(methanesulphonyl)-4-methyl-valero- 
hydrazide used as the starting material was prepared as follows: 

0.500 g of 2(R)-[l(S)-[(tetrahydro-2(RS>*pyranyloxy)carbamoyl]-3- 
25 butenyl]-2Mmethanesulphonyl)-4-meihyl-2'-phenylvalerohydrazide» 

prepared as described in Example 118, 0.449 g of 1-bromo-naphthalene , 
0.219 g of triethylamine, 0.012 g of palladiimi(II) acetate and 0.033 g of 
tri-o-tolylphosphine were dissolved in 5 ml of dimethylformamide and 
stirred at IQO^C for 24 hours. The mixture wsts then cooled to room 
30 temperature and partitioned between water and ethyl acetate. The 
aqueous phase was extracted twice with ethyl acetate and then the 
combined organic phases were dried over anhydroiis magnesium 
sulphate. The solvent was evaporated and the residue was purified by 
flash chromatography on silica gel using dichloromethane/methanol 
35 (9.5/0.5) for the elution. There was obtained 0.260 g of (E)-2(R)41(S)- 
((tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-(l-naphthyl)-3-butenyl]-2- 
isobutyl-2'-(methanesulphonyl)-4-methylvalerohydrazide in the form of 
a white solid. 
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MS: 604 (M-THP+H)+. 

Example 135 

(E)-2(RVfl(S)-(HYdroxvo^bamovl)-4. (5-pvrimidinvI)-3-butenvl1-y- 
isobutvl-2'-(inethaiiesii1 phonvlW-TnethvlvalernhvHra9:iH« . 

In an analogous manner to that described in Example 134, but 

using 5-bromopyrimidine in place of l-bromonaphthalene, there was 

obtained (E)-2(R)-[l(S)-(hydroxycarbamoyl)-4-(5-pyrimidinyl)-3- 

butenyl]-2'-isobutyl-2'-(methanesulphonyl)-4-methylvalerohydrazidein 
the form of a white solid. 

MS: 456 (M+H)+. 

HPIX3: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 9.89 minutes. Sohrent A: TFA; solvent B: 

CH3CN/0.085% TFA. Column type: HYPERPEP 300A 

2(R)-f(S)-(CvclopcntvlXhvdroxvp.ar b amovl)mPthvll-2Msobutv1-2'- 
(metbanesulpbonYl)-4-methv1va]firo hvdrazidi> and 2fR)-rrSWcvnln- 

peptYl)(hYdroyycarbamovl)methvll.2'-isnh n tvl-2*-(Tnptbi>T.esulDhonvl^ 
methvl-a-pentenohyd^^^jy 

In an analogous manner to that described in the first paragraph 
of Example 45, starting from 0.357 g of a mixture of 2(R)-[(S)-(cyclo- 
pentyl)[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]methyl]-2'-isobutyl-2'- 
(methanesulphonyl)-4-methylvalerohydrazide and 2(R).[(S).(cyclopentyl) 
[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]methyl]-2'-isobutyl-2'- 
(methanesulphonyl).4.methyl-3-pentenohydra2ide there was obtained 
0.219 g of a mixture of 2(R)-I(SMcyclopenyl)(hydroxycarbamoyl)methyl]. 
2'-isobutyl.2'-(methanesulphonyl)^.methyl-valerohydrazide (compound 
A) and 2(R)-[(S)-(cyclopentyl)hydroxycarbamoyl)methyl]-2'-isobutyl-2'- 
(methanesulphonyl)-i.methyl.3-pentenohydrazide (compound B) in the 
foim of a white solid. The compounds were then separated by prepara- 
tive high-performance hquid chromatography on a DYNAMAX Sjun C18 
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300A column with dimensions of 21.4 x 50 mm using the gradient 
elution method specified below: 



The mixture of 2(R)-(R)-[(SHcyclopentyl)[(tetrahydro-2(RS)- 
P3n:anyloxy)carbamoyl]methyl]-2'-isobutyl-2'-(methanesulphonyl)-4- 
methylvalerohydrazide and 2(R)-[(SMcyclopentyl)[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]methyl]-2'-isobutyl-2'-(methanesidphonyl)r4- 
methyl-3-pentenohydrazide used as the starting material was prepared 
as follows. 

(i) In an analogous manner to that described in Example 131, part 
(v), starting fi:om 1.1 gof 2(S)-cyclopentyl-3(RH2-methylallyl)succinic 
acid 4*benzyl ester (prepared as described in WO 97/19053) there was 
obtained 1.14 g of 2 (R)-[(S)-(ben2yloxycarbonylXcyclopentyl)methyll-2 • 
isobuiyl-2'-(methanesulphonyl)-4-methyl-4-pentenohydrazide in the 
form of a white foam which could be recrystallized firom hexane. 

(ii) A solution of 1.14 g of 2(R)-[(S)-(benzyloxycarbonyl)(cyclopentyl)- 
methyl]2'-isobutyl-2'-(methanesxalphonyl)-4-methyl-4-pentenohydrazide 
in 10 ml of ethanol was hydrogenated in the presence of 0.05 g of 10% 
paUadium-on-carbon for 48 hours. The catalyst was removed by 
filtration and the solvent was evaporated to give 0.91 g of a mixture of 
2(R).[(S).(carboxy)cyclopentyl)methyl]-2Msobutyl-2'- 
(methanestdphonyl)-4-methylvalerohydra2ide and 2(R)-I(S)- 
(carboxy)(cyclopentyl)methyl]-2-isobutyl-2Mmethanesulphonyl)-4- 
methyl-3-pentenohydrazide in the form of a white foam. 



Compoimd B: 



Compound A: 



MS: 405 (M+H)+. 

HPLC: Gradient elution iising solvent B over 
15 minutes; flow rate 1 ml/minute. Retention time; 
11.00 minutes. 
MS: 403 (M+H)+ 

HPLC: Gradient elution as described for compound 
A. Retention time; 10.77 minutes. 



(iii) In an analogous manner to that described in Example 2, part (v), 
starting firom 0.91 g of a mixture of 2(R)-[(SHcarboxy)(cyclopentyl)- 
methyl] -2 -isobutyl-2'-(methanesvilphonyl)-4-methylvalerohydrazide and 
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2(R)-[(S)-(carboxy)(cyclopentyl)methyl]-2'-isobutyl-2'-(methaiies\il- 
phonyl)-4-methyl-3-pentenohydrazide there was obtained 0.357 g of a 
mixture of 2(R)-[(S)-(cyclopentyl)[(tetrahydro-2(RS)-pyranyloxy)carbam- 
oyl]methyl]-2'-isobutyl-2'-(methaiiesulphonyl)-4-methylvalerohydrazide 
and2(R)-[(S)-(cyclopentyl)((tetrahydro-2(RS)-pyraiiyloxy)carbamoyl)- 

methyl].2'-i8obutyl-2*-2Mmethanesulphoiiyl)-4-inethyl-3-pentenohydra- 
zide in the form of a white solid. 
MS: 512 (M+Na)+ and 510 (M+Na)+ 

FyflTnpio lay 

In an analogous manner to that described in the first paragraph 
of Example 45, starting fit)m (E)-2(R)-Il(S)-[(tetrahydro-2(RS)-pyranyl- 
oxy)carbamoyl]-4-phenyl-3-butenyll-2-[2-(l-imidazolyl)ethyl]-2'- 
(methanesulphonylM-methylvalerohydrazide there was obtained (E)- 
2(R)-[l(S)-(bydroxycarbamoyl)-4-phenyl-3-butenyl]-2-I2-(l-imidazoyl)- 
ethyl]-2'-(metfaanesididionyl)-4-methylvalerohydrazidemetiianesul- 
phonic add salt in tibe form of a white sdid. 
MS: 492 (M+H)+ 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 

9.84 minutes. Solvent A: H2O/0.1% TFA; sohrent B: CH3CN/0.085% 
TFA. Column type: HYPERPEP SODA. 

The(E)-2(R)-Il(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4- 
phenyl-3-butenylJ-2'.[2-(l-imida2olyl)ethyl-2'-(methanesulphonyl)-4- 
methylvalerohydrazide used as starting material was prepared in an 
analogous manner to that described in Exiample 15, part (iii), starting 
fix>ni(E)-2(R)-[(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3- 
butenyI]-2'-(methanesulphonyl)-4-methylvalerohydrazide by reaction 
with l-(2-bromoethyl)imidazole. 
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Example 138 

(Z)-2(R)41(SUHvdroxvcarbamovl)-4-pheDvl-3-butenvlU2^>i^^^ 
(methanesulphonvl)-4-methvlvalerohvdra2ide 

5 

In a manner analogous to that described in the first paragraph of 
Example 2, starting firom 0.075 g of (Z)-2(R)-[l(S)-[(tetrahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3-butenyl]-2'-isobutyl-2'-(methane- 
sulphonyl) -4-methylvalerohydrazide there was obtained 0.047 g of (Z)- 
10 2(R).[l(SMhydroxycarbamoyl)-4-phenyl-3-butenyl].2'-isobutyl-2'- 

(methanesulphonyl)'4-methylvalerohydrazide in the form of a white 
solid. 

MS: 454 (M+H)+ 

HPLC: Gradient elution using solvit A containing 5% solvent B 
15 increasing to 95% solvent B over 15 minutes; flow rate 1 niil/minute. 

Retention time: 12.19 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The starting material was prepared as follows: 

20 

(i) A solution of 0.1 g of 2(R)-[l(S)-tert-butoxycarbonyl)-4-phenyl-3- 
butynyl]-2'-isobutyl-4*methylvalerohydrazide in 10 ml of pyridine was 
shaken in a hydrogen atmosphere in the presence of 5% palladivim-on- 
barium sulphate catalyst. After 45 minutes the catalyst was filtered ofi* 

25 and the pyridine was evaporated. The residue was evaporated a fiirther 
three times firom toluene and there was obtained 0.1 g of (Z)-2(R)-[1(S)* 
(tert-butoxycarbonyl)-4-phenyl-3-butenyl]-2'-isobutyl-4-methylvalero- 
hydrazide in the form of a straw coloured solid. 
MS: 417 (M+H)+. 

30 

(ii) In an analogous manner to that described in Example 2, parts (iv) 
and (v) fi-om (Z)-2(R)-[l(S)-(tert.butoxycarbonyl)-4-phenyl-3-butenyll-2'- 
isobutyl-4-methylvalerohydrazide there was obtained 0.075 g of (Z)- 
2(R)-[l(S)-[(tetrahydro-2(RS)-pyranyloxy)carbamoyl]-4-phenyl-3- 

35 butenyl]-2-isobutyl-2'-(methanesulphonyl)-4-methylvalerohydra2ide in 
the form of a white solid. 
MS: 538 (M+H)+. 
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Rvamplo laQ 

(E)-2(R)-[l(S)-(Hvdro3i:vcarbamovn-4- phenvl.3-butenvll-2VTnPt>i«n«^n]- 
phopYlH-methYl-2'4(2-nvridinvl)Tnef>iY llvalerohvdraridemet.h«nA- 

gulpbopate 

In an analogous manner to that described in the first paragraph 
of Example 2, but using methanesulphonic acid in place of p-toluenesul- 
phonic add, starting fi-om 0.266 g of (E).2(R).[l(S).[(t€trahydro-2(RS)- 
pyranyloxy)carbamoyl]-4-phenyl-3.butenyl].2'-(methanesulphonyl)-4- 
methyl-2'-[(2-pyridyl)methyl]valerohydra2ide there was obtained 0.24 g 
of (E)-2(R)-[l(SMhydro3Qrcarbamoyl)-4-phenyl-3-butenyl]-2'- 

(methanesulphonylM-methyl-2'-I2-pyridyl)methyl]valerohydrazide 
methanesulphonate in the form of an oflF-white solid. 
MS: 489 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 9.95 minutes. Solvent A: H20/O.l% TFA; solvent B: 
CH3CN/0.085% TFA. 
Column type: HYPERPEP 300A. 

The starting material was prepared in an analogous manner to 
that described in Example 15, part (iii), starting from (E)-2(R)-I1(S)- 
(tetrahydro-2(RS)-pyranyloxy)carbamoyll-4-phenyl-3-butenyll.2'- 
(methanesulphonyl)-4-methylvalerohydra2ide and 2-hromomethyl- 
pyridine hydrobromide. 

(g)-2(R)-[l(S).(Hvdroxvcarbamovn-4. p henvl-3-hiitonvn-2'-fmetbflnA- 

^plpbonYl)-4-methvl.2'-(2.6-dimethvl-4-p Y rimidinvlVv^1erohvdra2ide 
methane sulphonate 

In a manner to that described in the first paragraph of Example 
2, but using methanesuJphonic acid in place of p-toluenesulphonic acid, 
starting from 0.049 g of (E)-2(R)-[l(S)-[(tetrahydro-2-(RS)- 

pyranyloxy)carbamoyl]-4-phenyl-3-butenyl].2'-(methanesulphonyl)-4- 
methyl-2'-(2,6-dimethyl-4-pyrimidinyl)valerohydra2ide there was 
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obtained 0,039 g of (E)-2(R).[l(S)-(hy(iroxycarbamoyl)-4-phenyl-3- 
butenyl]-2'-(metiianesulphonyl)-4-methyl-2-(2,6-dimethyl^^ 
P3nriinidinyl)valerohydrazide methanesiilphoxiate in the form of an off- 
white solid. 
MS: 504 (M+H)+. 

HPLC: Gradient elution using solvent A containing 5% solvent B 
increasing to 95% solvent B over 15 minutes; flow rate 1 ml/minute. 
Retention time: 12.00 minutes. Solvent A: H2O/0.1% TFA; solvent B: 
CH3CN/0.085% TFA. Column type: HYPERPEP 300A. 

The starting material was prepared in an analogous manner to 
that described in Example 2, parts (iiiMv), starting from (E)-2(R)-[1(S)- 
(tert-butoxycarbonyl)-4-phenyl-3-butenyll-4-methylvaleric acid and 2,4- 
dimethyl-6-hydrazinopyrimidine. 



Tablets containing the following ingredients may be produced in 
a conventional manner: 



Example A 



fogreclie^t 



Per tablet 



Hydrazine derivative 

Lactose 

Com starch 

Talc 

Magnesium stearate 



10.0 mg 
125.0 mg 
75.0 mg 
4.0 mg 
1.0 mg 
215,0 mg 



Total weight 



25 



Capsules containing the following ingredients may be produced in 
a conventional manner: 
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In gredient Per capsule 

Hydrazine derivative 10.0 mg 

Lactose 165.0 mg 

Com starch 20.0 mg 

Talc 5.0 mg 

Capsule fill weight 200.0 mp 
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Compounds of the general formula 



HO^ 




^3 



H 



(D 



wherein 
Y 

Rl 
R2 

R3 

R2andRS 

R4 

X 

R5andR6 
R^andRS 



signifies CO or SO2; 

sigxiifies lower alkyl, lower alkenyl, lower cycloalkyl, lower 
(^cloalkyl-lower allqrl, aiyl or aiyl-lower alkyl; 
signifies lower alkyl, halo-lower alkyl, aryl-lower alkyl, 
aryUower alkenyl or aryl when Y signifies SO2 and 
signifies lower alkyl, halo-lower alkyl, lower alko^, lower 
alkoxycarbonyl, acyl, lower qydoallqrl, aiyl, aryl-lower 
al^l, aryl-lower alkoxy or NR5R6 when Y signifies CO; 
and 

signifies hydrogen, lower aliyl optionally substituted by 
cyano, amino, hydroxy, lower alkoxy, lower alkbxycarbonyl, 
heterocyclyl or heterocyclylcarbonyl, lower alkenyl, lower 
alkynyl, lower cycloalkyl, lower cycloalkyl-lower alkyl, 
aryMower alkyl, aryl-lower alkenyl, aryl or heterocyclyl; or 
together form the residue of a 5-, 6- or 7-membered cyclic 
amide, cyclic imide, cyclic sulphonamide or cyclic \urethane 
group; 

signifies lower alkyl, lower alkenyl, lower cycloalkyl, lower 
cycloalkyl-lower alkyl or a grouping of the formula X-aryl, 
X-heteroaryl or -(CH2)i.2-CH=CR'7R8; 

signifies a spacer group; 

each individually signify hydrogen, lower alkyl or aryl- 
lower alkyl; and 

together represent a lower alkylene group in which one 
methylene group is optionally replaced by a hetero atom; 
:eutically acceptable salts thereof 
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2. Compounds of formula I given in claim 1 in which Y 
signifies CO or SO2; signifies lower alkyl, lower cycloalkyl, lower 
cycloalkyl-lower alkyl, aiyl or aryl-lower alkyl; R2 signifies lower alkyl, 
aryl-lower alkyl or aryl when Y signifies SO2 and signifies lower alkyl, 
lower alkoxy, lower cycloalkyl, aryl-lower alkoxy or NR5R6 when Y 
signifies CO; and R3 signifies hydrogen, lower alkyl optionally 
substituted by cyano, amino or phthalimido, lower alkenyl, lower 
alkynyl, lower cycloaUqrl, lower cycloalkyl-lower alkyl, aryl-lower al^l, 
aryl or heterocyclyl; or R2 and R3 together form the residue of a 5-, 6- or 
7-membered cyclic amide, cyclic imide or cyclic sulphonamide group; R4 
signifies phthalimido-lower alkyl or a grouping of the formula X-aryl or 
X-heteroaiyl; X signifies a spacer group; heteroaryl is C-bonded; and R5 
and R6 each individually signify hydrogen, lower alkyl or aryl-lower 
alkyl; and pharmaceutically acceptable salts thereof 

3, Compounds according to claim 1 or claim 2, wherein Y 
signifies CO and R2 signifies lower alkoxy or Y signifies SO2 and R2 
signifies lower alkyl. 



4. Compounds according to claim 3, wherein Y signifies CO 
and R2 signifies methoi^. 

5. Compounds according to daim 3, wherein Y signifies SO2 
and R2 signifies signifies methyl. 

6. Compounds according to any one of claims 1 to 5, wherein 
R^ signifies lower alkyl. 

7. Compounds according to any one of daims 1 to 6, wherein 
Ri signifies isobutyL 



8. Compoimds according to any one of claims 1 to 7, wherein 
R3 signifies lower alkyl, lower alkenyl, aryl-lower alkyl or aryl. 

9. Compounds according to claim 8, wherein R3 signifies 
isobutyl, 2-methylbutyl, 2-methylallyl, unsubstituted benzyl or 
unsubstituted phenyl. 
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10. Compounds according to any one of claims 1 to 9, wherein 
X is a grouping of the formiila -(CH2)i.5-, -CH2-CH=CH-, -CH2-CsC-, - 
CH2NHCO., •(CH2)i or 2NHCONH-, -(CH2)i.5-S-, -CH2NHSO2-, - 
CH2NHCH2-, -(CH2)i.5-0., -0-(CH2)i-5- or -S-. 

11. Compounds according to claim 10, wherein X is a grouping 
of the formula -(CH2)i.5-, -CH2-CH=CH-, -CH2-CsC., -CH2NHCO., 
•(CH2)i or 2NHCONH., •CH2S-, .CH2NHSO2- or -CH2NHCH2-. 

12. Compoxmds according to any one of claims 1 to 11, wherein 
signifies a grouping of the formula X-aryl. 

13. Compounds according to claim 12, wherein X signifies a 
grouping of the formula *CH2*CH=CH- and aryl signifies unsubstituted 

phenyl. 

14. A compound selected fi*om the group consisting of: 

(E)-2(R)-[l(SMHydroxycarbamoyl)-4-phenyl-3-butenyl]-2'- 
isobutyl-2'-(methanesulphonyl)-4-methylvalerohydrazide, 

(E)-2(RHl(S)-(hydroxycarbamoylH-phenyl-3-butenyl]-2'- 
(methanesulphonyl)-4-methyl-2'-phenylvalerohydrazide, 

(E)-2(RHl(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2*- 
(methanesulphonyl)-4-methyl*2'-[2(S)-methylbutyl]valerohydrazide, 

(E)-2(R)-[l(S)-(hydroxycarbamoyl)-4-phenyl-3-butenyl]-2'- 
(methanesulphonyl)-4-methyl-2'*(2-methylallyl)valerohydrazide, and 

methyl (E)-3-[2(R)-[l(S)-(hydro3cycarbamoyl)-4-phenyl-3-butenyl]- 
4-methylvaleryl]-2-isobutylcarbazate. 

15. Compoimds of the general formula 




wherein Y, R^, R2, R3 and R^ have the significance given in claim 
1 and Rd signifies a protecting group. 
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16. Compounds according to claim 15, wherein R9 signifies 
teta-ahydropyranyl, 4-methoxybenzyl, benzyl or triOower alkyDsilyl. 

17. Carbojqrlic adds of the general formula 



HOOC 




wherein Y, Rl, R2, R3 and R* have the significance given in 
claim 1. 



18. Compounds according to any one of claims 1 to 14 for use 
as therapeutically active substances, especially for use as 
therapeuticaDy active substances in the treatment of inflammation, 
fever, haemorrhage, sepsis, rheumatoid arthritis, osteoarthritis, 
mtiltiple sclerosis or psoriasis. 

19. A process for the manufecture of the compounds claimed in 
any one of claims 1 to 14, which process comprises deprotecting a 
compound of the general formula 



n* o r8 



N^^R2 (H) 



wherein Y. Ri, R2, R3 and R* have the significance given in claim 

1 and R9 signifies a protecting group, 
and, if desired, converting a compound of formula I obtained into a 
pharmaceutically acceptable salt. 



20. A medicament containing a compound according to any one 
of claims 1 to 14 and a therapeutically inert carrier material. 
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21. A medicament for the treatment of inflammation, fever, 
haemorrhage, sepsis, rheumatoid arthritis, osteoarthritis, mtdtiple 
sclerosis or psoriasis, containing a compound according to any one of 
claims 1 to 14 and a therapeutically inert carrier material. 

22. A process for the production of a medicament, especially for 
the treatment of inflammation, fever, haemorrhage, sepsis, rheumatoid 
arthritis, osteoarthritis, multiple sclerosis or psoriasis, which process 
comprises bringing a compoimd according to any one of claims 1 to 14 
into a galenical administration form together with a therapeutically 
inert carrier material and, if desired, one or more additional 
therapeuticaUy active substances. 

23. The use of a compoimd according to any one of claims 1 to 
14 in the treatment of illnesses, especially in the treatment of 
inflammation, fever, haemorrhage, sepsis, rheumatoid arthritis, 
osteoarthritis, multiple sclerosis or psoriasis. 

24. Compounds according to any one of claims 1 to 14, when 
manufactured according to the process claimed in claim 19 or according 
to a process equivalent thereto. 

25. The novel compounds, intermediates, processes, 
medicaments and methods as hereinbefore described. 
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